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The skeleton formed by bones and joints is the supporting 
structure of the human body. 

The bones (ossa) give rigid support to the soft tissues of the 
body and form levers which move due to muscle contraction. 

In the whole body the bones form the skeletal system (systema 
skeletale) (Figs 1, 2, and 3b) which is made up of the axial skeleton 
(skeleton axiale) and the appendicular skeleton (skeleton appendicu- 
lar e). The skull (cranium), the spinal column (columna vertebralis), 
and the chest bones (ossa thoracis) form the axial skeleton. The ap- 
pendicular skeleton consists of the bones of the upper limbs (ossa 
membri superioris) and the bones of the lower limbs (ossa membri infe- 
rioris). 

The skeletal system includes over 200 bones, 85 of which are 
paired. 

Each bone is a complex organ composed of various types of 
connective tissue; it contains bone marrow which is supplied with 
vessels and nerves. 

Most bones of a human adult consist of a bony and cartilagi- 
nous framework, as a result of which a bony part (pars ossea) and a 
cartilaginous part (pars cartilaginosa) are distinguished in the skele- 
tal system. The bony part makes up most of the bone. The articu- 
lar cartilages (cartilagines articulares), the epiphyseal cartilages (car- 
tilagines epiphysiales) (Figs 5, 6, and 7), and the costal cartilages 
(cartilagines costales) form the cartilaginous part of the skeletal sys- 
tem. 

On the outside the bone is covered with a fine connective-tis- 
sue membrane, the periosteum (Fig. 4), in which a fibrous and an 
osteogenic layer are distinguished. The superficially situated 
fibrous layer is connected to the bone by fibres penetrating the 
bone and contains blood and lymph vessels and nerves. From this 
layer the vessels and nerves pass into the bone through nutrient 
foramina (foramina nutricia) and thence into the nutrient canal 
(canalis nutricius). The inner osteogenic layer contains osteogenic 
cells (osteoblasts) which take part in the processes of development 
and reorganization of bony tissue under normal conditions and af- 
ter injuries and fractures. At the junction with the articular carti- 
lage covering the ends of the bone, the periosteum is continuous 
with the perichondrium. As a result the bone as an organ is 
covered with a continuous connective-tissue membrane. This 
membrane covers the surface of the bone and all the structures 
situated on it: processes, spines, cristae, tubers, tubercles, rough- 
ened lines (lineae asperae), pits and depressions (fovea, fossae), etc. 

The bone is lined on the inside by a finer membrane, the en- 
dosteum. 

According to shape, long bones (ossa longa), short bones (ossa 
- . and flat bones (ossa plana) are distinguished (Fig. 3a). Some 
zones contain cavities filled with air and are called pneumatic (ossa 

pmtumatica). 



The long bones (humerus, clavicle, femur, phalanges, etc.) 
have a middle part, the diaphysis, and two end parts, the epiph- 
yses. The epiphysis located closer to the axial skeleton is called the 
proximal epiphysis (epiphysis proximalis), the epiphysis of the same 
bone but situated further from the axial skeleton is called the dis- 
tal epiphysis (epiphysis distalis) (Fig. 5). The wider parts of long 
bones between the diaphysis and the epiphysis are known as meta- 
physes. Their boundaries are visible only in the bones of children 
and adolescents when a cartilaginous layer, the epiphyseal carti- 
lage (cartilago epiphysialis) (Figs 5, 7), still remains between the di- 
aphysis and epiphyses. The bone grows intensely in length at the 
expense of this cartilage, which is later replaced by bony tissue 
forming the epiphyseal line (linea epiphysialis), which can hardly be 
detected with age. 

In a cross-section of a long bone (Fig. 6) one can distinguish 
the compact substance (substantia compacta) forming the outer lay- 
ers of the bone and the spongy (cancellous) substance (substantia 
spongiosa) found deeper than the compact substance, mainly in the 
epiphyses and metaphyses. In the diaphyses of long tubular bones 
the compact substance surrounds the medullary canal (cavitas me- 
dullaris) shaped like a tube. 

A cross-section of short bones (Fig. 3a) (vertebrae, carpal 
bones, tarsal bones, etc.) reveals on the surface a thinner layer of 
compact substance surrounding the trabeculae of the spongy sub- 
stance which forms the greater part of the bone. The trabeculae of 
the spongy substance form a complex meshwork but are arranged 
in each bone of the skeletal system strictly in accordance with the 
functional loads. 

In the flat bones (Fig. 3a) (the bones of the skull cap, shoulder 
blade, pelvic bone, etc.) the spongy substance, in contrast, usually 
forms a thinner layer and is surrounded on both sides by plates of 
the compact substance. In the bones of the skull cap, however, the 
spongy substance is sufficiently developed. It is known as diploe 
(Fig. 8) and is sandwiched between the outer and inner plates of 
the compact substance (lamina externa and lamina interna). Diplo- 
etic canals (canales diploid) providing for the passage of venous ves- 
sels extend through the spongy substance of the skull-cap bones. 

The meshes of the spongy substance and the medullary canal 
contain the bone marrow (medulla ossium). Red marrow (medulla os- 
sium rubra) and yellow marrow (medulla ossium Jlava) are distin- 
guished. 

The red marrow possesses high functional activity and is ca- 
pable of forming blood cells of the myeloid series. With the devel- 
opment and growth of the organism, the red marrow is gradually 
replaced by the yellow marrow. The yellow marrow is less active 
and plays a reserve role, but under certain conditions it may be ac- 
tivated. 
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THE SKELETON 




L Skeleton^ anterior aspect (Yw). 
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THE SKELETON 




2. Skeleton, posterior aspect 
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3a, Bones qf different shape. 

bfmei faun Ungy (t^liwfftC«|{ I rS-ltaCBKifrfiftl ham 4HJ |ilu1iiiigrrij 'i ihft-il 
bonei /oils brrra} (2 A — cirpiJ bones; "214 — vertebra); 3 — flat hone (ai p£muix\} (pelvic bone, 
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THE SKELETON OF THE FOETUS 




3b* Four-monik-old /otitis (drawing made from a 
radiograph). 

[Brtm-Ll— hnny tissue; blue — cartilaginous tissue; grty— connective tis- 
sue between the Imjlil j s of .skull.) 
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THE PERIOSTEUM, DJAPmSES, EPIPHYSIS 



EiKifl?] layer cF periosteum 



hiiLnSiil layer of periosteum 




M — Proximal epiphysis 



of epiphyseal cjijtili.ee 



DLaptiysis 




Line of epiphyseal e$Nita^ 



Dissal epiphysis 



4. Periosteum 

fgigsi libi^r From aspect. The periosteum b cul 
sd drawn aside in the middle pans of the 



5- Diaphysis and epiphyses (Y 2 ). 

{Right lihia, Frocn aspect. The epiphyses are not 
Fused with the diaphysis.) 
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THF- COMPACT AND SPONGY SUBSTANCE OF THE BONE 
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fi. Compact substance of bone (substantia compacta); 
spongy substance of bone (substantia spongiosa); mar- 
row cavity, or medullary canal (cavum meduUare) (z^). 
(Rij»ht tibia, Frontal section.) 
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THE DIAPHY5IS t EPIPHYSES 






7. Epiphyseal cartilages (radiograph). 

{Right fcucr joirtt ol a 12-year-old chiMr} 

1 — fciaimj [£iapli}-?ir 

2— patella 

4 — d 1 a til FcrnDnl cpiphjris- 

5— pn»uiiwl LiLpihI q?ip|i»3i 

fi — joile of Epiphyseal cartilage 
i— Ldbial diajuhysLs 
8 — prntcliiu] Mhj lax -epiphysis 
U — lilwIaT diftjdi^Hi 
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THii SPONGY SUBSTANCE 



lii 



1 . :i=i-i in n cxiGi nu 

LsimiPii in Lentil 
tiivnm cr-unii 




8. Spongy substance of skull cap (diploe) ( 3 / 5 ). 

(Skull, From the right side, with the lower jaw removed. Hie outer labl^ Ltm- 
ins tEttma, al the ski] 1 1: boiic> in removed.) 
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THE BONES OF THE TRUNK 

Ossa trund 



The vcrtcbrat', ribs, and Lhc slvnium are the bouea oJ the trunk. 



THE VERTEBRAE 

The vertebra e h ft Si or 34 lei number, are rings placed one above 
mother winch form a single column (Ilu vtncbral Or spinal 
column fcvluntM tvrltbrafis) (Fig, Sty 

Hie vertebral column has the Allowing pans; the cervical part 
fpns cmncaiuj, the thoracic pan (pan JtartfriffiJ, lhc lumbar part 
■ kit tumbdh-'j, the sacral pure (pan sacraia), wwl the coccy^i! pari 
fpBT* totfeygMt), In accordance with this^ Eve groups oFverscbrac arc 
dulinguishcd: cerebral fWrfciraf ccrviifltj (7} d thoracic /bert^A™ 
jinomrj {12)„ lumbar ffewi^Bfae tanlafe{l (5), sacral (vertebrae jar ■ 
■aleij (5), and coccygeal {vertebra* otiyffa*) {4 or 5}. 

The vertebral column of a human adult forms four eurvdihrti 

THE VERTEBRA 

The vertebra (arc figs 22 and 13J has a body ? an arch, uul pro- 

The vertebral body frtfTfiu vertebrtit) is the anterior, thickened 
fan of the vertebra and LS bounded Superiorly and infcriprly by 
mficti Facing, respectively, she adjacent proximal and distal 
n^tehrat, anteriorly and laterally by a sightly concave surface, 
»d posteriory by a flat surface. The body oF the vertebra, its pos* 
surface in partIeulaT T Has very many nutrient foramina (ftit- 
. wjiiih ^:rvc |nr ■ 1 1 ■ - passage of vessels and iiitvcs 
k£d the botic substance, The bodies oF the vertebrae are joined by 
-^-.i mii^rncbrai dives (eriilihi^H:, ii-. a result ul which ;l 
£^ibis co3 mt- verLeuiid column, is formed, 



in the sagittal plane: cervical, thoracie 1 luinbar (abdominal), and 
sacral (pelvic). The cervical and lumbar curvatures are concave an- 
teriorly, the condition being known as ieriejii (Gk);. the thoracic 
and pelvic curvature* are convex anteriorly and are called fyphwh 
(Gk). 

In addition, all vertebrae arc separated into two group*— true 
and false vertebrae; the cervical, thoracic, and lumbar vertebrae 
make up the first group, while the sacral vertebrae fused to form 
the sacrum (as sacrum) and the coccygeal vertebrae Fused to L'Orm 
the coccyx (as tottygii) belong 10 the second group. 



The vertebral arch tartm vertebrae) form* the posterior and lat- 
eral boundaries of the vertebral foramen (foramen itcrUar&le}. The 
foramina are placed one above the other to form the vertebral 
canal (mu0 verkbralu) which lodges the spmat cord. The arch 
ariacs from the posterolateral edged of she vertebral body as a ctLir- 
row segment, die pedicle of the vertebral arch (ptdfiaibti areas nsrfr- 
jfreiej. The superior and inferior surfaces of the pedicle bear the su- 
perior vertebral notch findjwrrt vertebrnfh sitperiw) and the inferior 
vertebral notch (incisum vtrtdwlu inferior}. The superior notch of 
one vertebra adjoins the inferior notch of the proximal Ly situated 
vertebra Jo form the Ltnetvertcbral foramen (foramen initrvtrtebmkji 
which transmits the spinal nerves and vessels, 
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22 THE VERTLB RAL COLUMN 




-V r LTkbrii 
pmrnificnfi 



\r^0± wcnini 

FonnFiin-ii 
*sacraEifl 
■ ■ ■ .'I . 

- I I cum ^acrifii 



9* Vertebral c&lumn (c&lumna vertebralis) (J£). 
A — from the right side; B— anterior aspect; 
G— posterior aspect. 
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Th^ vertebral processes (pmtsnu wriebrait^ seven in number, 
project from the vertebral arch. One oF ihem> unpaired, ottciTds 
From the middle of the arch and to the back and is called the spine 
of Hie vertebra or spinous process (pwteisus ipitiami). The other 
processes at* paired. One pair, the superior articular process** 
(proems articulam svptriorts) arise from the superior surface (if the 
□ rcb; Lhe uLlin" pair, the inferior nrLku(ar processes (Jfjqh™ ftrtitti- 



lam injmaris) project frain the inferior surface of the arch; ihc 
tllird pair, the transverse processes (proteStM tttinSQtfSi)* extend frnrn 
the lateral surFaces oF the arth (see Figs £4-2?)- 

The superior arLitufar processes have supcri-or articular facets 
fiTaeKj artiniAinj j^tfrtfrruj; the inferior processes bear simitar infe- 
rior articular facets {fafl« srtfctikf^ injeri&ra). Each vertebra anicu- 
lates wiih (he adjacent dis-tal vertebra by means of llivse fjicec.s. 



CERVICAL VERTEBRAE 



The cervical vertebrae {nerithnu armatks) (Figs 9-2]), seven ill 
Eiumher t axe characterized by small law bodies (with, the exception 
of the Krst two vertebrae) -which gradually become wider £ei the di- 
rection of the last, seventh vertebra, The superior surface of itie 
body is slightly concave From rijjht to 3eFl, while iJse inferior sur- 
face is concave from front to bach. 

The vertebral fnra-mcn ffcram^n rrr/ctV^J is wide and almost 
i triangular in shape. 

The articular processes fpmxssm artimhiTts) are relatively shorl h 
extend obliquely, and their aru'euiar facets are smooth Or slightly 
convex. 

The spine* or spinous processes (prozusus spinosia) increase in 
length gradually from the second to tbe seventh vertebra, Ettccpl 
in ihc ease of the First and seventh vertebrae the spinous process is 
bifid and slightly inclined downward. 

The transverse prnccsses (praasms trtHtmemit) are short and 
project laterally. The superior surFacc of each process carries a 
deep groove for the spinal nerve (snktii ti&Vi spinalis) (Fig. 13). It 
separates an anl trior tubercle From a posterior inhere {lubcrculum 
a-niiriits et tuberculum posttriui) situated Of! the end of the transverse 
process, 

Tutwttuluin postcrius 
Arcus poslerinr 



]-nvg;s arricularis 
superior 



The sixth vertebra has a particularly developed anterior tuber 
cle. The common carotid artery (arteria zaraih communis) stretches 
in front of and close to [lie tubercle and can be pressed to it when 
haemorrhage occurs- Hence the name cornnd luhercle {iubrrn&fitm 

The transverse process of the cervical vertebrae is formed of 
two processes. The anterior one is the cnstal process (primus m- 
tariwj* which IS ? rib rudiment; the posterior one is the true trans- 
verse process {prattsius Irajunermi). Together [hey Form the border 
of I he foramen transversarium transmitting the vertebral artery,, 
veins, and the attendant sympathetic nerve plexus. 

U\ the cervical spine, Lhe firs I vertebra r the atlas, the fecund, 
the axis, and the seventh, the vertebra pmminens, dicTcr from (he 
rammon type of cervical verlthi^e. 

The first cervical vertebra, the atlas {Flejs 10 f 11 , and H) has 
neither. a body nor a spine but is a ring formed of two arches, ante- 
rior and posterior (arms he briar el itrtus paiterinr), joined to one an- 
other by two more developed lateral masses (massac i&frrslti}. Each 
of ihese masses carries an Oval concave superior articular facet (fo- 
vea artitularis superior}, on the superior surface For articulation with 
the occipital bone, and an almost (lot Inferior articular facet f/flCftf 
FoniiriiSin. virrielsrale 



Arcos posterior 



Foramen prfleeAs 
n i ■ ■ ■. ■ ■ -i i 




^orrvtus transversa 



ArcuSi anicrlor 
Tubcxniluni iinLerius 



Fovea articutiiris Infi^L-or 
ArcoK anterior 



10. First cervical vertebra (atlas); superior 11. First cervical vertebra (atlas); inferior 
aspect aspect (J/J). 
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THE CERVICAL VERTEBRAE 



QTlTmlaris inftrutr), on the inferior surface for articulation with the 
second servica] vertebra, 

The anteriur arch (atttu ttntm&t) bear* an anterior tubercle fta- 
hermlum. animus) on the anterior surface and a small face! for the 
odontoid process ffbota dentii) on lite posterior surface which ar- 
ticulates with the Jens of the aaii. 

Tilt jjfisctj'tftt' arch Jafnu pMlmor) has a posterior tubercle ftit- 
Qtnutum pttficriiu) representing the Spine, Oli th* superior surface 
of the arch is a gr&ove for the vertebral artery (sulcus UTieriac vcrlt- 
bralii); die groove, is sometimes converted into a canah 

The second cervical vertebra, the ajtiii (F[gS Tji-14), carries an 
arlnnsoid process (the dttis) projecting upward from the body. The 
atfcas together with the skulJ rotates about ttte dens, like aboul an 

The anterior aspect oF the dens carries an anterior articular 




Corpus vertebrae inferior 



12- Second cervical vertebra (axis)\ anterior 
aspect (]/[). 



Facet (fonts QTiicuiaTu anterior) for articulation with fovea denris of 
the atlas, The posterior surface has- a ppsicrior articular facet (faat$ 
articvlarii posterior), which the transverse ugaiiieris of the atlas (ligt- 
MttilhM tfQTKvcrjum aildniisf adjoins. There are neither anterior and 
posterior tubercles nor a groove for the spinal nerve on the trans- 
verse processes. 

The seventh cervical vert.chra t vertebra prornincna (Tig, 19) + is 
distinguished by its long: and non-bifid spinous: process which is 
easily palpated under the skin, thus the name, Furthermore, its 
transverse processes, arc long, the foramen Eransversariuni is very 
small (it provides passage for the vertebral vein) and is even absent 
in some cases. 

A COSial facet (fooea mstalu) t a mark Left by articulation with the 
head of the Kr*t rib. is often present on the lower edge of the 
lal era] surface of the body, 



Fanes arucularis anterior 
Dens 




13. Second cervical vertebra (axis); 
from the left side (J/J). 
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THE Cii RV1CAL VER TEBRAE 



Dims 



A s-cus- anterior iitl-antL& 



Fovea artinilarrisuperiur, 




Processus rtnicularis 
unpencr 

_ | Tub^nculuiii iiiKcriiis 

TuhLftu]um 
pusteriils 



PrOCCSSUS Ct35EttliUi 



Arc Hi posterior allanlis 

Processus spinfwui 



inferior usis 



14. Jkrf tfnri sfficpd! cm^af vertebrae \ from the 
back and right side 



Processus spinuMiy 



Arras vertebrae. 



Tubercuium 



Processus 




PTitcts^iift cosiari us. 
Corpus vertebrae 
E^Krp.mn prnecssuH Iransversaiiuni 
Tutercyluirt u«n[£*lijs 




Processus artfcuhiris iiiFcriur 



15, Sixth cervical vertebra (ver- 
tebm cervicalis VI }\ anterior 
aspect 



Litinntit 
a r e us vertebrae 



Foeics Jf[tculjri:-i 
iifcfuri«.T 



Foramen 
niimv^rsaiEuru 




Processus 
uaruversus. 



TubenuJum anlerius 



16* Sixth cervical vertebra (ver- 
tebra cervkalh VI) ; superior 
aspect (^). 



17. Fourth cervical vertebra (ver- 
tebra cervicali* IV)\ inferior 
aspect (Yi)> 
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THE CERVICAL VElRTEERAE 



J j "iiCEcs- iirl itul iiriH sLip-jiioi 



foiyftflH ajliftllads : ; ;qr|iuri.:-.r 

TuhacuLiim prstcriifs 




Prottwits arricuEnis aupcrioi 



ProixssuR arctcuJaris inFLTior 

Foramen iratis.visr&.'iri urn 



Cch pujL vertebra 



18. SixfA cervical vertebra (vertebra 
cervkalis VI); from the right side 

CM). 




[ncisuja venebralis 




FroccsiiE articutariF; inkxtni 

Tncisura vercchfalis infuiii q 



CcirpLih Vi5f[L'hc;LL 



truns-vcfsuR 



19. Seventh cervical vertebra (ver- 
tebra prominent); from the right 
side (% 





20. Cervk&l pari of vertebral column 
(radiograph). 



] — body aF ETiti cervical. 
!5— jpinouj proms 






2L Ccruk&l pari of vertebral column; lateral 
aspect (radiograph). 



t-rflTft c*fvk*l Mericfcri 
2 — fecund cervical werlxfara. 

4 — 5p1DrtHII prMtU 

5— iHELuUr prfrcira 
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THORACIC VERTEBRAE 



The ihoractc vertebrae fxeritbra? ihorsrdttit) (FlfS fl n 22-25^ 12 
in number, are much higher and thicker tLiau the cervical verte- 
hmz their bodies gradually increase in size downward* toward the 
ittmbar vertebrae. 

The posterolateral Surface of ihc body carries two facwx, the 
tttpeder costal facet (fa ota c&staiis mprrivr), and ihc inferior coslid 
h&ci {fitaea c&ilalis inferior). The inferior facet of one vertebra joins 
the iupcrior FaceL dF the adjacent distal vertebra to ionii a com- 
pEtte articular facet, the site of artic lilalion with the bead of the 
rib, The body of the firat thoracic vertebra i& an exeeptinn; it has a 
cmnp]ete costal facet For articulation wElib the head of the first rib 
OH llie superior part of the posterolateral surface and a semi Facet 
for articnlatbn with the head oF the second rib ort the inferior 
part. The tenlti vertebra ha j one semsfacel on ihe superior cd^e oF 
the body. llie bodies of the eLeventh and IwelFth vertebrae each 
bear only One complete costal facet lei die middle of each Lateral 
surface. 



The arches of the thoracic vertebrae form nearly circular verte- 
bral foramina which arc. however, relatively smaller than those of 
the cervical vertebrae. 

The transverse process extends laterally and a little to the back 
and carries a small cosial facet (fn&a msinlis inmsvmalis} fur articu- 
lation with the tubercle of the rib. 

The articular surface uf Lbe articular processes lies in the fron- 
tal plane and faces backward* Oil the superior process but forwards 
on the inferior process. 

Tht spinous processes arc Long, J]ree« sided* pointed, and slope 
downwards- Those of the middle thoracic vertebrae fU one over the 
other Like tiLes. 

The lower thoracic vertebrae are shaped more like the lumbar 
vertebrae. The transverse processes of the twelfth thoracic vertebra 
have on their posterior surface an accessory process ^praflUHiraw- 
suriitf} atid a mamillary process (prorasns mamitl&fis). 



Processus spinosiB 




PriVML-tfus artieularis 
syp^rior 



Fovea GostaHs 
superior 



Fovea ccrstalis 
iraasveitsalis 

Fcdiculiis 
aiens ^fjebrae 



22. Eighth thoracic vertebra (vertebra thoracica VII I); 
superior aspect ( l f x ). 
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THE THORACIC VERTEBRAE 



Ptoccjtiui u.ri icutaj i% sups t ior 

F'Viv^hi c oralis superior 

Corpus tcricbott 




Fovea ccwuili^ interior 
Incisuia verrcbralss infcfiOF 

PuiLchMJs ;jcri-.Lil;jris nil-rnr 



23. Eighth thoracic vertebra (ver- 
tebra tkoracica VIII); from the 
right side (J/J). 



rnHr^sLis articujarin superior 

Incisure vc-rltbraJEi ^up^rkir 



S^TCKEiSUS 

in :i iyi iJkn.ris w 

ft 

Processus 

>< 



l-cwea totalis 

[FiUiimTSuJis Corpus VLTlcbtnt: 




L f a roritssus aru'c-uEatis jnltfiiur 
hiriiry arLiculitriF. jnltnLni 




24, Twelfth thoracic vertebra (vertebra 
thoradm XII): from the rig Jit side 



25- Thoracic part of vertebral column 
(radiograph). 



] — fin: rifr 

2- ~tT.isL.sJ f aceL 

3— ipifWHM f «w ttk 



4 — CnDivecs-- procc-ka 

5— bndjf qF&nH (rMtftik ■rrrfebra 
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LUMBAR VERTEBRAE 



The mm bar vertebrae (nertihrGc tairtldJ&j [Figs 9 n 26-£9), five 
imber, are distinguished from other vertebrae by their large 
The body of these vertebrae is bean-shaped,, the arches are 
developed, and the vertebral foramen IS larger than in the 
OCk segment and U shaped like an irregular triangle. 
F-ir-h transverse process 3s in front of I he articular process- it La 
From Front Lo bacl^ and projceis laterally and a little to 
Ji_s greater part is a rudiment of the rib and is therefore 
the costal proccs* (pr&cuiw ceitanajj. On the posterior sur- 
ot the base of the costal surface is a slightly detectable acees- 
&n>c*sa; f/jTu^iiiiif acciiinriuf), which is a rudtinem of the trans- 
t process. 



The spincius process b'> sliOrl :uwl wide, thickened a: id rounded 
at the end. The articular processes arise from the arc]], project to 
I he back of the transverse process ahttOSS vertically. The articular 
surfaces lie in the sagittal plane; the superior Facet 3s concave and 
faces nitsJialty, while the in Ferlnr surface is convex an<L faces Later- 
ally. 

Upon articulation of two adjacent vertebrae, the superior ar- 
ticular processes of one vertebra embrace the sides of ihe inferior 
articular processes of the Other, The .ULperinr articular process 
bear* :l small mamillary process {prutnnu m&TwU$Ttt) on its postero- 
lateral edge, the site of insertion of muscles. 



Processus spinosus 




26- Third lumbar vertebra (vertebra htmbalis III); superior 
aspect (Yi). 
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27. Third lumbar vertebra {veriehra iumbalis 111); from the 
right side (tf). 




Process-UK artkularia ink rioi 



28. TTiird lumbar vertebra (vertebra lumhalis III); posterior 
aspect 



with novaPDF Printer ( www.novaPDF.com ) 



THE LUMBAR VERTEBRAE 




29. Lumbar segment of vertebral column {radio- 
graph); 

! — IweI Jell ibfTOfic verLrfua -land f>— articular prutc^ 

2-lWElftk Tib 4-,p|qffljl ptQMM 

d -roiul pnx-*3i J— I'arrt lumLnF ^ffl*tra 
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In an adult the sacral vertebrae flwrtehrat intrata) Jive hi rtutn- 
bi'r, ai'i 1 fused «n Form ll single bu-ue. the sacrum. 

The sacrum few jrfmijt?} (Figs 9 and 30-35) Li, wedge-shaped- it 
i h locaLcd below the last lumbar vertebra and contributes lo the 
formation oF the posterior vrAl of the true pelvis. The anterior and 
posterior surFaces, I wo lateral borders,, ll base {to jib the wide part 
directed upwards), and an apes (iv[tli the narrow part directed 
downwards) are distinguished in the, sacrum, A curved sacral canal 
{auiatis stxtalu) runs through ihe bone from base in apex 
(Figs 33-33}. 

The anterior surface of the sacrum is smooth and concave- and 
faces the pelvic cavity, thus it is called the pelvic surface (fades pcl- 
vina). Je has traces of Fusion of the bodies of i he five sacral vcrlc- 
brae in the Forill of four parallel transverse ridges fliu&se trastsBar- 
*d<JL Laterally to these ridges on each side arc four anterior sacral 
foramina (f$r&W1Ut m&alu ptlviw}* which lead posteriorly and me- 



dially [nto the cavity of die sacral canal (they transmit the anterior 
rami of the sacral spinal nerves and the attendant vessels). 

The dorsal sacral surface (fades dorsalis) (Fig. 31) is convex lon- 
gitudinally, narrower than the pelvic surFacc r and rough. Jt carries 
five bony tubercles descending one after another. They are formed 
From Fusion of the splnous 4 trausverse + and articular processes ol 
die sacral vertebrae. 

'llic spinous tubercles of the sacrum (crista mcraiis medians) art 
formed as the result or fusion of the spinous processes of the sacral 
vertebrae and are represented by four tubercles one ahove the 
other, sometimes Fused 1o Form a single rough crest. 

On both sides and Lateral Lo the crista cnediana and almost par- 
allel to it stretches a weakly pronounced articular tubercle of sac- 
rum (crista saeralis inttrmediaji il Is Formed by fusion oF the superior 
and iuFcrior articular processes, eitilt laterally on each side is a wet! 
pronounced series of iranwerse tubercles (crista sacralis, lateralis), 




30. $acru?n (os sacrum); anterior aspect 

(Pelvic surface) 
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31. Sacrum (os sacrum); posterior aspect (%). 

(Dorsal surEacc.) 



«*kh are formed From fusion oF the iransverse processes. Oil each 
between the articular and transverse tubercle* there arc four 
MtuJ sacral foramina fftmmina uerdu fomli*)* They are aom*- 
smaller than the corresponding pdvic sacral Foramina and 
nmit the posterior rami of the sacral nerves. 

llw Html canal (misfit saaalUj runs along the entire Length of 
Ac jKfttm; it curves and is wirier on tap and narrower inwards, 
kbi direct downward continuation of the spinal canal The sjcih) 
communicates with the sacral foramina aiitcriurly and paste- 
^ via intervertebral fununina £|Wfflr™ mtcnvritbralk} lying in 
dht bone; 

The base oFlhe ^emm ffcfsif ossii HtrfJ (Figs 4ft a]id 8?) carries 
^^mp^l depression for articulation with the inferior sua- 
cf the body oF the fifth lumbar vertebra, At the site of the ai- 
KI the anterior border of the base projects markedly into 



nur 



pefck cavity to form the promontory (promuntmum). The snpe- 



articular urtpcess.es (prmw artkuto** nipcripm} of the first 
acta J vertebra project upward from the posterior part uF u\e sacral 
base. Their superior articular facets flawer ffrriruffltH jn^nwrwj Face 
backwards and unequally and articulate with tin- inferior articular 
processes di the fifth lumbar vertebra. The entry into die sacral 
taiial h bounded by the posterior border of the base (arch) or the 
sacrum with the superinr articular processes projecting from it, 

The apex uf (he sacrum faptx uiu Mm} is narrow, blunt, and 
has a mM oval surface for articulation with the superior surface 
of the coccyx. Here ia the Eaerocnccygea] joint (junduTa sacmcoqy- 
gea) (symphysis) (sec Fig. 9), 

Behind the ape*, on ttie posterior surface of the sacrum, the ar- 
ticular tubercle* terminate as two small downward projections, the 
Bacrnl cornuiL (urnua satrtilh). The posterior surface oF the ape.* 
ind the sacral cOmua form the borders of the opening of the sacral 
al, I lie sacral hiatus (hiatus tacralis). 



a, 
can 



Created with novaPDF Printer ( www.novaPDF.com ) 



■J! 



THE SACRUM 



Foramina sacralia dar^alia 



3 ruci>5Bu:i nniculaiis :i upLifjor 



medLuna 



Ctifnuu vaeutia 




I .l!'Ll .i-.lM- 

sacralis 



Ffiizuffi ayrkularis 



superior 



Rask ussia sacn 



Crista ■■ . .-I ■ 

htL^di;Li];i 



Canalis lacfaHs 



32. Sacrum (os sacrum); From the 
right side (-%) + 



The superolateral part of the sacrum., lateral mass (pari latera- 
lis^ is Formed by fusion of the transverse processes of the sacral 
verLebnae. 

The lateral surface oF these parts (Fig, 32) has an articular au- 
ric uJar surface (facm auricvla.ru} r which articulates with the auricu- 
lar surface of the ilium (see The firtua yf the. Pdvit Girdle). 

To ihe back and medially of the auricular surface is a well pro- 
nu-UEieed sacral luberosity (tuberositas j&cralah the site of attach- 
ment of the interosseous sacro-iiiat ligaments, 

The sacrum of a male is longer, narrower* and more curved 
than that of a female. 




Foramina intervertebral h 



33- Sacrum (os sacrum); from the 
right side (%). 

(Median longitudinal section.) 
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S4. Sacrum (os sacrum) ; superior aspect (%}. 



Crisia sacratis inlcrjnedia 




5; Ossis mm 



35, Sacrum (os sacrum) (%), 

(Horizontal section lEirtugh ihc *econ<1 sacral vcrtQhm.) 
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THE COCCYX 



The coccygeal vertebrae (ufritbrat toaygstuj. Four or live and 
less frequency three or six in number, fuse in the adult lu form the 

coccus. 

Tin: coccy * /Vri Mc^'grrj {Figs % 36 and 37) has itie shape of a 
curved pj-ramid the base of winch Face^ upunrcU and the apsf 
downwards* The. vertebrae form] rig it. possess only bodies-, Oi] each 
side of the First coccygeal vertebra are the remnants of [he superior 



Lirtkular processes in the Form of small projection^ coccy^^l 
CDmua (titnWd Wiepgt&J, blending upward* and articulating Mlh 
the sacra] comua, 

The superior surface oF the toctyjt has a slightly concave area 
which urLiculates ^ilh the ape* of the sacrum by means of the sac- 
rococcygeal joint fjt£f\dura jatratQcrygm). 





36. Coccyx (&$ coccygis) ( l / t ). 
A— anterior aspect- 
B — posterior aspect 




37. Sacral and coccygeal part of 
vertebral column (radiograph). 



1 — HJtk lumbar vcrlcicy 
£— lit rmrk 



t-tpiAk tniic 

5 — piibLc irch 
6—hcKinJ bout 
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THE 

The ribs (mtM) (Figs 3E-41) are narrow, curved .strips of hr>ne 
dinTering in length. There arc twelve pairs of them arranged sym- 
Bietrjeally on both sides of the thoracic segment of the vertebral 
column. 

rib ha* Jt Long bony part fhi autafrj,. a short L-adi];urh s 

partt the costal cartilage /rarfiloflff mSSalkJ, artel two ends, an ante- 
rior ur sternal, and 41 posterior Of vertehml- 

Thc bony part af ihe rib ha& a head, neck, and a. body, or snafu 
The head of the rib (aipKt asim) is at the verscbral end of the rib 
ind is a inickened part carrying the articular facet, of ihe head of 
the rib (fxc'iis artkularis capitis atstat). Frocn ihe second to tenth rib 
this Facet Is separated by a horbiflrttaL crest of the head of the rib 
t'&isH tapitis toiiM.} into a smaller, superior, and a larger, inferior, 
part, each articulating correspondingly svilh the COSSaJ facets of the 
:wo adjacent vertebrae. 

The narrowest and rounded part uF the rib, [he neck of (he rib 



RIBS 

(tullpm casta*; 4::irriL:K a crest (crvia calti zasiat) on its- superior border 
{St is absent on the first and twelfth ribs), 

At ibe junction wtih the shaft, the neck of the upper ten ribs 
has a small tubercle af the rib fiuberculum mitacj h which has an «r- 
licuUr fiiCet of tubercle of the rib (faw& artindarts inhtraiSi fasi&t} 
articulating with the transverse costal Facet uf Lhe corresponding 
vertebra, 

The shaft, of the rib (corpus caster'/ strctcEung 1'rOm ihe lLibeii-U: 
nF (he rib to the .Unna] end, i.i the longest -,L-LyiiiL-ol of Lhe Lkj i i v 
pair of die rib. At M>mc distance From the tubercle the shaft curves 
considerably to form the angle of the rib fangitlus cartac)* The angle 
coincides only with the tubercle oF tin- first rib,, but Oil the oiher 
ribs the distance between these structures Increases (down to the 
eleventh rib); the shaft nF the twelfth rib does not Jurat an angle, 
The shaFt of she rib is flattened alon_g its entire distance and Lhere- 
Fore two- surfaces' can. be dfclinEuiRhcd: an internal concave and an 



E'lll !i.n L IlI ILI1L L'0<UUL~ 3 



Tubsm^^Mn.sgi-fati 
unlerioris 




Corpus — - 
■curiae U 



Sukuf v, subclavian 



38. Right ribs (costae); superior aspect 
A— first rib; B— second rib. 
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Fades articularis capitis 
cos la & 



Corpus cost a e 



Caput costae 




■ Car til ago cos talis 



41. Right twelfth rib (casta XII); inner aspect (% 



enema l convex surface; and two borders: a rounded upper and a 
fflirp lower border. A costal groove (sukus costae) (Fig. 39) lodging 
Ac intercostal artery, vein, and nerve stretches on the internal sur- 
ace along the lower border* 

The shape and position of a rib are as Follows; the internal sar- 
in is concave, the external surface is convex; the upper and lower 
benders have the shape of a spiral; the rib itself twists about its 
kttg axis. 

The anterior end of the bony part of the rib bears a facet with 
i slightly rough surface which is attached to the costal cartilage, 

The costal cartilages (cartilagines testates) are a continuation of 
tfee bony parts of the ribs. There arc twelve pairs of them also. 
They become longer gradually from the first to the seventh rib and 
articulate directly with the sternum. The upper seven pairs oF ribs 
are referred to as true ribs (costae verae). The lower five pairs of ribs 
ire called false ribs (cosine spuriat)\ the eleventh and twelfth ribs 
a? known as floating ribs (costae fluctuant ts). The cartilages of the 
eighth, ninth, and tenth ribs do not reach the sternum directly, but 
^cb joins the cartilage of the rib directly above it. The cartilages 
■I the eleventh and twelfth (and sometimes the tenth) ribs do not 
reach the sternum and their ends lie freely in the muscles of the 
abdominal wall. 



The first two and last two ribs possess some specific features. 
The first rib (cosia I) (Fig. 38) is shorter but wider than the other 
ribs and its superior and inferior surfaces lie almost horizontally 
like the external and interna] surfaces of the remaining ribs. The 
anterior part of the superior surface carries a tubercle for the at- 
tachment of the scalenus anterior muscle called the scalene tuber- 
cle (tuberculum musculi saiUni anterioris). Laterally and posteriorly of 
the tubercle is a shallow groove for the subclavian artery (sulcus ar- 
teriae subclavian) to the back oF which is a small roughened surface 
For insertion of the scalenus niedius muscle (musculus scalenus me- 
dius). To the front and medially oF the tubercle is a less distinct 
groove for the subclavian vein (sulcus umae subdaviae). The articular 
facet on the head of the first rib has no separating crest; the neck is 
long and thin; the angle of the rib coincides with the tubercle. 

On its external surface the second rib (casta II) (Fig. 38) has a 
roughened area, the tubercle for the serratus anterior muscle (tu- 
berositas musculi sfrrrati dnierioris) from which this muscle arises. 

The eleventh and twelfth ribs (casta XI el casta XII) (Fig. 41) 
have articular facets which are not separated by a crest The angle 
of the rib, neck, tubercle, and costal groove are poorly marked on 
the eleventh and absent on the twelfth rib. 



THE STERNUM 



The breast-bone, or sternum (Figs 42-44), is an elongated un- 
paired bone with a slightly convex anterior surface and a corre- 
spondingly concave posterior surface- It occupies part of the ante- 
rior wall of the thorax, The manubrium, body* and xiphoid process 
ire distinguished on it. All these parts are joined to one another by 
-ivers of cartilage which ossify with age. 



The manubrium sterni is the widest part of the sternum, thick 
in its upper part and thinner and narrower below, It bears on the 
upper border the jugular notch (indsura jugutaris) which is easily 
palpated through the skin. Lateral to it on each side is the clavicu- 
lar notch (incisura clavicularis), the place oF articulation of the ster- 
num with the sternal end of the clavicle. 
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Incisura clavicularis 



Incisura jugularis 

1 



Indsura costal is I 



Inrisura costalis II 



Inrisurae cosraJes 
III, IV, V 



Incisurae eosiales 
,VI S VII 




42. Sternum; anterior aspect (% 



Manubrium sterni 



Angulus slemi 



Carpus stern i 



Processus xiphoideus 



v5hF Mil V I nci su ra cl a vi cularis 



Inrisura costalis I * 



Manubrium stemi 

■Angulus stemi 



Indsura costalis II 



Jncisurae cos tales III, IV, V 



43, Sternum; from the right side (73), 



hk'usurae co .st ales VI, 




Corpus stemi 



Processus xiphoideus 
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A little lower on the lateral border is the costal notch for the 
ire rib (inrisura costalisl) providing for articulation with the carti- 
fegeof the first rib. Still lower is a small depression, the upper part 
3f the notch For the second rib. The lower part of this notch is on 
&e body of the sternum. 

body of the sternum (cor pits sienii), though narrower, is al- 
•mtM three times longer than the manubrium. It is shorter in fe> 
rales than in males. 

The anterior surface of the sternum bears poorly marked trans^ 
wast lines which are traces of fusion during embryonal develop- 

The cartilaginous union or the upper border of the body with 
lower border of the manubrium is called the manubriostemal 
jnt (synchondrosis m&nubriostcrnalis) (see Fig, 195). The body and 
"a* manubrium meet at an obtuse open to the back angle of the 
^wr*nm fangulus stsrni). This projection is on a level with the ar- 
ticulation of the second rib with the sternum and is easily palpated 
iough the skin. 

Four complete and two incomplete costal notches (indsume cos- 



tales) are distinguished on the lateral border of the body. They 
serve for articulation of the sternum with the cartilages of the sec- 
ond to seventh ribs. One of the incomplete notches is on the top of 
the lateral border and corresponds to the cartilage of the second 
rib> whiie the other is at the bottom of the lateral border and corre- 
sponds to the cartilage of the seventh rib. The Four complete 
notches are arranged between them and correspond to the third to 
sixth ribs. 

' The areas of the lateral borders between two adjacent costal 
notches are shaped like crescentic depressions. 

The xiphoid process (processus xiphoidms) is the shortest part of 
the sternum and varies in size and shape. Its pointed or blunt apex 
faces either forwards or backwards and has a bifid end or is perfo- 
rated in the middle. A half-notch for articulation with the cartilage 
of the seventh rib is located in the superolateral part of the pro- 
cess. 

By old age the xiphoid process undergoes ossification and be- 
comes Fused with the body of the sternum. 



THE THORACIC CAGE 



The thoracic cage (thorax) (Figs 44-47, a and b) is Formed by 
ifee thoracic segment of the spine, the ribs, and the sternum. 

The thorax has the shape of a truncated cone with the wide 
hoe facing downwards and the truncated apex upwards. An ante- 
oar, posterior, and lateral walls and an upper (inlet) and lower 
--..-11 < apertures are distinguished in the thorax. 

The anterior wall is shorter than the other walls and is formed 
bf the sternum and the costal cartilages, It slopes and therefore its 
ip^er parts project forwards more than the upper parts. The poste- 
ikx wall, which is almost vertical, is longer than the anterior one 
aod is formed by the thoracic vertebrae and the parts of the ribs 
kvtn the heads to the angles- 

On both sides of the external surface of the posterior wall, be- 
irntw the vertebral spines and the angles of the ribs, there is a 
the dorsal sulcus, accommodating the deep dorsal muscles. 
Ob the internal surface of the wall, between the projecting verte- 
feal bodies and the angles of the ribs, there are grooves, the pul- 
■ii mi y sulci (sulci pulmonale) (Fig. 46). The posterior borders of 
Ac lungs adjoin these sulci. 

The lateral walls are longer than either the anterior or poste- 
■iarwalL They are formed by the shafts of the ribs and are more or 
jess convex, depending on the individual features, 

The spaces bounded by two adjacent ribs superiorly and inferi- 
mbr* fey the lateral border of the sternum anteriorly, and by the 
*emrbrae posteriorly, are called intercostal spaces (spal'ta intercos- 



talia). They are Filled by ligaments* intercostal muscles, and mem- 
branes. 

The thoracic cavity (cavum thoracis) is bounded by the thoracic 
walls and has two apertures (inlet and outlet). 

The inlet of the thorax (aperiura thoracis superior) is smaller than 
the oudet and is bounded by the upper border of the manubrium 
anteriorly, by the first ribs laterally, and by the body of the first 
thoracic vertebra posteriorly. It is transversely-oval in shape and 
lies in a plane sloping from back to front and downwards. The up- 
per border of the manubrium sterni is on a level with the space be- 
tween the second and third thoracic vertebrae. 

The oudet of the thorax (apertura thoracis inferior) is bounded by 
the xiphoid process and the costal arch formed by the ends of the 
false ribs anteriorly, by the free ends of the eleventh and twelfth 
ribs laterally, and by the lower borders of the twelfth ribs and the 
body of the twelfth vertebra posteriorly. 

At the xiphoid process the costal arch (arcus wslalis) forms the 
infrastemal angle (angulus mjrasternalis) which is open downwards* 

The thorax of different individuals varies in shape (it may be 
flat, cylindrical or conical). A narrow thoracic cage is longer than a 
wide one, its infrastemal angle is more acute, and the intercostal 
spaces are wider. The thorax of males is longer, wider, and more 
conical than that of females. Furthermore the shape of the thorax 
depends on the individual's age. 
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46. Skeleton of thoracic segment 

(Relation of ribs to vertebra [fourth] and sternum.) 
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DEVELOPMENT OF BONES AND AGE 
FEATURES OF THE TRUNK SKELETON 1 



The skeleton develops From the mesenchyme which is poorly 
differentiated embryonic connective tissue. The bones of the cal- 
varia and those of the face develop in connective tissue (endesmal 
or intramembranous ossification)* others develop in cartilage, peri- 
chondrally (later, with the appearance of the periosteum, perios- 
teally) or endochond rally. All these processes begin at the end of 
the second month of the intrauterine period, when all other types 
of tissues are already present in the body of the embryo. 

The bones forming in connective tissue are known as primary 
bones and pass through two developmental stages: membranous 
and bony. Bones developing in cartilage are called secondary and 
go through three stages; connective- tissue, cartilaginous, and bony. 

In intramembranous ossification, islets of ossification appear at 
the site of the future bones as condensations of mesenchymal cells 
(which take part in the formation of fibrous fibres) and □ great 
number of blood vessels. Osteoblasts differentiate from the mesen- 
chymal cells and produce intercellular substance consisting of os- 
sein and calcium salts. The fibrous fibres are impregnated with this 
substance and the osteoblasts are embedded in them, After that 
the osteoblasts develop into mature cells or bony tissue, the osteo- 
cytes. Perichondral (periosteal) ossification occurs in a similar 
manner at the expense of the cells of the perichondrium (perios- 
teum). Endochondral ossification takes place through growth of 
blood vessels from the surrounding mesenchyme into the cartilagi- 
nous germs of the bones. Mesenchyme adjoining the forming bone 
develops into the periosteum. The external layer of the dura mater 
serves as the periosteum for the internal surface of the skull bones. 

The process of osteogenesis continues with the formation of 
osteoclasts (bone destroyers) from mesenchymal cells surrounding 
the vessels. 

Cartilaginous tissue with a great number of ossification nuclei 

1 In view of the fact that students will study the age features af- 
ter they are acquainted in detail with the anatomy of a human 
adult, in this section as well as in other similar sections we dwell 
only on some age peculiarities. For details of development we refer 
the reader to a textbook of embryology. 



called primary prevails in the skeleton of a newborn (Fig 47a). 
Secondary ossification nuclei appear later. The primary, like the 
secondary nuclei, appear earlier in girls than in boys. In tubular 
bones, the ossification nuclei first appear in the central parts of the 
diaphysis and then in the epiphyses. 

At the end of the second month of the embryonic period the 
vertebrae (except for the coccygeal vertebrae) have two nuclei in 
their arch, which form from the fusion of several nuclei, and one 
main nucleus in the body. In the first year of life, the nuclei of the 
arch develop dorsal! y and unite. This process occurs more rapidly 
in the cervical than in the coccygeal vertebrae. The arches usually 
fuse by the age of 7 years. An exception is the first sacral vertebra 
(sometimes the sacral segment does not close until the age of 
15- IS years). At the age of 3-6 years, bony union of the nuclei in 
the arch with the nucleus in the body occurs, Erst in the thoracic 
vertebrae. 

Epiphyseal rings appear on the borders of the vertebral body at 
the age of 8 years in girls and at the age of 10 in boys. The verte- 
bral spines and trails verse processes which have additional secon- 
dary ossification nuclei on the apices are completely ossified in the 
pubertal period or a little later. 

The atlas and axis develop in a different manner. The anterior 
and posterior arches of the atlas fuse to form a single bone at the 
age of 5-6 years. Before the anterior bony arch forms, an area with 
its own paired ossification nucleus appears in the cartilaginous 
genu of the arch and fuses with the axis to fonn the dens at the age 
of 4-5 years. The dens articulates with the internal surface of the 
anterior arch of the atlas by means of the atlan to-axial articulation. 

The five sacra] vertebrae fuse to form the sacrum quite late, in 
the 18 -25th year of life. The three lower vertebrae begin to fuse 
from the age of 15, the two upper vertebrae fuse by the age of 25. 

The rudimentary coccygeal vertebrae are distinguished by the 
extremely irregular appearance of the ossification nuclei: in the 
2nd-3rd week after birth in the first vertebra, at the age of 4-8 
years in the second, at 9-13 years of age in the third, and, finally, 
at the age of 15 in the fourth vertebra. Their fusion, first the lower 
and then the upper vertebrae, continues after the age of 30 years. 
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47 a. Bones of trunk (of a newborn), 

1— second cervical vertebra 4 — sacnmj 

2— third thoracic vertebra 5— sternum 

3 — second lumbar vertebra 6 — thorax 
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THE LUMBAR SEGMENT OF THE VERTEBRAL COLUMN 




47b. Sagittal section through lumbar segment of verte- 
bral column of a child (photograph). 
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With age the vertebral column as a whole goes through differ- 
t stages of changes in size and shape. It grows particularly inten- 
j iring the first two years of life, it almost doubles in length; 
s the age of 16 growth in length is slower, after which the spi- 
3o4tima grows again actively and in an adult its length is more 
l three times the length of a newborn's spinal column* It is be- 
e that until ihc age of 2 years the vertebrae grow just as inten- 
as the intervertebral discs, but after the age of 7 the relative 
if the disc diminishes markedly. The nucleus pulposus con- 
j a lot of water and is much larger in a child than in an adult. 
! vertebral column of a newborn is straight in the anteroposte- 
r direction. Later, as the result of a number of factors (the effect 
work of muscles, independently maintained sitting posture, 
eight of the head, etc), curvatures form in it. The cervical 
(cervical lordosis) forms in the first 3 months of life. The 
curvature (thoracic kyphosis) appears by the age of 
nths, the lumbar curvature {lumbar lordosis) is expressed 
ally by die end of the first year of life. 
The ribs are laid down as mesenchyme which lies between the 
segments and is then replaced by cartilage, Perichondral 
an of the ribs begins from the second month of the intra u- 
pcriod, endochondral ossification occurs some time later. 
! bone tissue in the shaft of the rib grows anteriorly, the ossifi- 
I nuclei appear in the region of the angle and head at the age 
m 15-20 years. 

ke anterior ends of the upper nine ribs are joined on both 
by cartilaginous sternal bands which, approaching one an- 
■ first in the upper and then in the lower parts, unite to form 



the sternum. This process takes place in the 3rd-4th month of in- 
trauterine life The sternum contains primary ossification nuclei 
for the manubrium and body and secondary nuclei for the clavicu- 
lar notches and the xiphoid process. Ossification occurs irregularly 
in the different parts of the sternum, In the manubrium* for in- 
stance, the primary ossification nucleus appears in the 6th intra- 
uterine month, the parts of the body fuse by the 10th year of life 
and unite finally by the age of IS, The xiphoid process often re- 
mains cartilaginous even though a secondary ossification nucleus 
appears in it by the age of 6 years. The sternum as a whole ossifies 
at the age of 30 to 35 years, sometimes still later or even not at all. 

The thorax, formed by twelve pairs of ribs, twelve thoracic 
vertebrae, and the sternum together with the artieular-ligamentous 
apparatus, goes through a series of developmental stages. The de- 
velopment of the lungs, heart, and liver, and the position of the 
body (lying down, sitting, walking) alter in respect to age and func- 
tion and thus cause changes in the thorax. The main parts of the 
thorax (the dorsal sulci, lateral walls, upper and lower apertures, 
costal arch, and in rra sternal angle) alter during the various periods 
of development acquiring each time more and more features of the 
thorax J of an adult. It is believed that the development of the tho- 
rax occurs in four main periods: from birth to the age of 2 years it 
develops very intensively; in the second stage, between the ages of 
3 and 7, its development is quite rap id s though slower than in the 
first period- the third stage, from 8 to 12 years of age, is character- 
ized by rather slow development; the fourth stage, the pubertal pe- 
riod, is also marked sometimes by intensive development. After 
this, slow growth continues to the age of 20-25 and then stops. 
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Ossa capitis 

The skull (cranium) (Figs 48-53) is the skeleton of the head. The facial bones form the framework of the face and the initial 

The bones of the cranium (ossa crnnii) and the bones of the face parts of the alimentary tube and respiratory tract. 

(ossa faciei) are distinguished in it. The skull is the receptacle for Both parts of the skull are composed of individual bones 

Lhe brain and organs of sense (visual, acoustic, and olfactory or- joined to one another by means of sutures (sulurae) and cartilagi- 
gaus). 




48, Skull (cranium); anterior aspect (%). 
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•a articulations, or joints (synchondroses), which allow no move- 
M_ The lower jaw is an exception, its joint is movable. 
The occipital, parietal, frontal, sphenoid, temporal, and erj> 
I bones are topographically referred to the bones of the era- 
due bones of the face are the inferior nasal conchae, the lac- 
md nasal bones, the vomer, the maxilla, the palatine and 
£iic bones, the mandible, and the hyoid bone, 
e following bones are related to the bones of the cranium 



(ossa cranii) in terms of its development; unpaired bones: occipital 
(as oeripitale), sphenoid fas sphenoidale), Frontal (os Jronlak)^ ethmoid 
(qs ethmoidals), vomer; paired hones: temporal (as temporal^ parie- 
tal (as parietaU), inferior nasal concha (concha nasalis inferior), tacri" 
mal fas lacrimale), nasal (os nasals). 

The bones of the face (ossa faciei) are the paired maxilla, pala- 
tine (o$ palaiinum), and zygomatic (as zygontaiiatm) bones and the 
unpaired mandible (mandibula) and hyoid bone (as hy&ideum). 
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49. Skull (cranium); anterior aspect (semischematical representation) 
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50. Skull (cranium); from the right side (%)• 
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I — purirtal linur 
2— fronlaJ bone 

:i — triti|n>i-a| banc ipdrouv part; 

4— zygomatic bone 

5— condyloid process or mandible 

6— coronoid process of mandible 

7— maxillary stnua 
6— maxilla 



9— loolh (upper lateral incisor) 

10— mandible 

11— inferior wmd concha 
)2 — Ottccali nasal septum 
13 — middle UJsal concha 

temporal bo»c 
15— orbit 
Ifi — frontal sinus 
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53. Skull (lateral \ 

t — parietal bone 

2 — sella turcica 

3— dorsum stllat 

4— clivus 

5— occipital bone 

6— temporal bone (petrous part) 

7 — nccond cervical vertebra 
G — transverse process 

9— spinous process (spine) 
3 0— condyloid process of mandible 
11 —mandible 
12— mandibular incisors 



w radiograph), 

13— maxillary incisors 

14 — maxilla 

15— maxillary sinus 

16— anterior nasal spine 

17 — coronuid process of mandible 

18— infrt-orbiial margin 
19 — orbit 

2D— sphenoidal sinus 

21— anterior d in aid process 

5J2 — nasal bone 

23 — front a I sinus 

24— frontal bone 
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THE OCCIPITAL BONE 



THE BONES OF THE CRANIUM 
THE OCCIPITAL BONE 



The occipital bone (as occipital*) (Figs 54-56) is an unpaired 
bone forming the poslero inferior part of the skull. Its external sur- 
Face is convex, the internal (cerebral) surface is concave. Its antero- 
inferior part contains the foramen magnum (foramen ocdpitah mag- 
num) by means of which the crania] cavity communicates with the 
vertebral canal. On the basis of development, the following: four 
parts surrounding foramen magnum are distinguished in the oc- 
cipital bone; the basilar part (pars basilaris) situated in front of the 
foramen magnum, paired condylar parts (parks lateral^ and Lhe 
squamous part (squama occipitalis) situated to the back of the for- 
amen. 

The basilar part (pars basitttris) is short, thick, and quadrangu- 



lar in shape, its posterior border is free, smooth, and slightly ta- 
pered, and forms the anterior border of the foramen magnum. Its 
anterior border is thick and rough and articulates with the body of 
the sphenoid bone by means of cartilage to form the sphenooccip- 
ital joint (synchondrosis sphenooccipital^). 

In adolescence the cartilage is replaced by bone tissue and 
both bones fuse to form a single bone. The superior surface of the 
basilar part facing the cranial cavity is smooth and slightly con- 
cave. Together with the pan or the sphenoid bone situated in front 
of it f the basilar part forms the clivus facing the foramen magnum 
(it lodges the medulla oblongata, the pons, and the basilar artery 
and its branches). On the middle of the inferior external, slightly 




54. Occipital bone (os occipitale); outer aspect {%). 



Created with novaPDF Printer ( www.novaPDF.com ) 



THE OCCIPITAL BONE 



57 



Sulcus sinus, sagit talis 
superiors s 



Eminenna 
cruci formic 



Margo lumbdoideus 
Squiiina occipitalis 



Sulcus sinus 
trunsversi 




Processus jugul a ris 



Tuberculum jugulare 



Pro Lube rami a 
occipitalis interna 



Crista occipitalis 
interna 



Margo masloidcus 



Sulcus sinus sigmoidd 
Canal is condylaris 



Incisura jugularis 

Pars lateralis 



Sulcus sinus petrosi 
inferior i s 



Pars basilar is 



55. Occipital bone (os occipiiale)\ inner aspect ( 4 / 5 



surface of the basilar part are a small pharyngeal tubercle 
pharyngeum) — the site of attachment of the anterior lon- 
ligament and the fibrous membrane of the pharynx 
ptiaryngobasilar fascia (fascia phdryngobasiiaris), and rough 
» narking the insertion of the rectus capitis anterior and lon- 
rapitii muscles. 

The external slightly uneven border of the basilar part and 
idar parts of the occipital bone adjoin Lhe posterior margin of 
3«fdus part of the temporal bone. Between them is the petro- 
|bl fissure (fissure petroottipitalis), which in an unniacerated 
Mkd with cartilage forming the peiro-occipital joint (?yn- 
petroompitriis) that as a remnant of the cartilaginous ske- 
irLe? with age. 

condylar parts (paries laterdes) oF the occipital bone arc 
Ungated, thickened in the posterior parts and narrowed a 
e anterior parts. They form the lateral borders of the for- 



amen magnum and fuse anteriorly with the basilar part and poste- 
riorly with the squamous part. 

On the external border of the internal (cerebral) surface 
(Fig. 55) is a narrow groove for the inferior petrosal sinus (sulcus si- 
nus pdrosi mferioris) which meets the inferior border of the petrous 
part of the temporal bone and joins the similarly named groove on 
the temporal bone to fonn a sort of canal in which the venous infe- 
rior petrosal sinus (sinus petroms inferior} lies. 

On the inferior, external, surface of either condylar part is an 
elongated oval in shape and convex articular process the occipital 
condyle (condylus occipitalis); both condyles with the articular sur- 
face converge anteriorly but diverge posteriorly; they articulate 
with the superior facets of the atlas. To the back of the occipital 
condyle is a condylar fossa (fossa candykru) lodging the posterior 
condylar emissary vein (vena emissaria condylaris). 

The external border of the condylar part bears a large jugular 
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Con dy I us occipitalis 

56. Occipital bone (os occipitale); from the right side {%). 



notch (indsura jugularis) with smooth edges. A small intrajugular 
process (processus mtmjugalaris) projects on the notch. 

The jugular notch of the occipital bone and the jugular notch 
of the petrous part of the temporal bone form the jugular foramen 
(foramen jugulate}* 

The iiitrajugular processes of both bones separate this Foramen 
into two parts: a larger posterior part lodging the upper bulb of the 
internal jugular vein (hulbus superior vena jugula.ru intemae), and a 
smaller anterior part transmitting the glossopharyngeal, vagus, and 
accessory nerves (riewi glossopkaryngeus, vagus et accessorius). 

The jugular notch is bounded by the jugular process (processus 
jugularis) posteriorly and laterally, On the external surface of its 
base is a small paramastoid process (processus paramastoideus) into 
which the rectus capitis lateralis muscle is inserted 

A wide sigmoid groove (sulcus sinus sigmoidei) stretches behind 
the jugular process on the internal surface of the skull; it is a con- 
tinuation of the sigmoid groove of the temporal bone. A smooth 
jugular tubercle (tuherculum jugulare) is located anteriorly and me- 
dia I ly. 

To the back of and downwards from the jugular tubercle, be- 



tween the jugular process and the occipital condyle the hypoglos- 
sal canal (canalis newt kypoglossi) passes through the bone; it trans- 
mits the hypoglossal nerve, 

'Hit squamous part of the occipital bone (squama occipitalis) 
Forms the posterior border of the foramen magnum and makes up 
the greater part of the occipital bone. This is a wide triangular 
curved plate with a concave internal (cerebral) surface and a con- 
vex external surface. 

The edge of the squamous part is separated into two parts: a 
larger strongly serrated superior part called the lambdoid border 
(mar go Umbdoitteus) which articulates with the occipital border of 
the parietal bones to form the lambdoid suture (suiura lambdoidea); 
a smaller less serrated inferior part called the mastoid border 
(margo masioideus) which unites with the edge of the mastoid pro- 
cess of the temporal bone by means of the occipitomastoid suture 
(sutura octipitomastoidea ). 

The external occipital protuberance (proiaberantia occipitalis ex- 
terna) (Fig + 54} is in the middle of the external surface of the 
squama where it is most convex- The protuberance is easily pal- 
pated through the skin. Laterally from it diverge paired raised su- 



Created with novaPDF Printer ( www.novaPDF.com ) 



THE PARIETAL BONE 



nuchal lines (lined nuckae superiora), above and parallel to 
are encountered accessor}' highest nuchal lines (tinea nucha? 

4 

The external occipital cresl (crista occipitalis externa) descends 
i the external occipital protuberance to the foramen magnum, 
is the middle of the distance between the Foramen magnum 
I the external occipital protuberance, the crest gives rise to the 
r nuchai lines (tinea nuckae inferiores), which diverge laterally 
10 the edges of the squamous part parallel to the superior 
. All these lines mark the insertion of muscles. The surface of 
squamous part below the superior nuchal lines is the site of at- 

at of muscles terminating on the occipital bone. 
The cerebral surface (fades terebralis) of the squamous part 



bears the em in en da cruciata (eminentia cruciformis) hi the middle of 
which is the internal occipital protuberance (protuberantia occipitalis 
interna) (Fig, 55), It corresponds to the external occipital protuber- 
ance on the external surface* 

The cruciate eminence gives rise to a groove for the transverse 
sinus (sulcus sinus transversa) passing laterally on either side, an as- 
cending superior groove for the sagittal sinus (sulcus sinus sagittalis 
superioris), and an internal occipital crest (crista occipitalis interna) 
descending to the posterior semi circumference of the foramen 
magnum. 

Processes of the dura mater with the venous sinuses embedded 
in them are attached to the borders of the transverse and sagittal 
grooves and the internal occipital crest. 



THE PARIETAL BONE 



The parietal bone (as paridale) (Figs 50, 51, 57, 58) is a paired 
forming the superior and lateral parts of the skull cap (cal- 
■ It is a quadrangular plate convex on the outer surface. Two 
, external and internal, and four borders, superior, inferior, 
r* and posterior, are distinguished in it, 
~7~z cxieu-nal surface (fades externa) is cvc\\ and cmivr*, Tin* 
xmvex part is called the parietal eminence, or luber (tuber 
Below the tuber is a rough horizontal arched superior 
line (tinea temporalis superior) which arises from the ante- 
jnfer of the bone and, being a continuation of the superior 
I line of the Frontal bone, stretches along the entire surface 
S parietal bone to its posterom r erior angle. Below this line and 
to the inferior border of the parietal bone stretches an- 
r tmn defined line, the inferior temporal line (lines temporalis 
The superior line gives attachment to the temporal fascia, 
lienor line is the site of insertion of the temporal muscle. 
— - : iniemai sin-fare (fades interna} is concave and bears poorly 
: depressions corresponding to the gyri of the brain which 
I impressions for the cerebral gyri (impressiones digitatae), 
I ridges and dendriform branching arterial sulci (suld arteri- 
i are marks of the branches of the middle meningeal ar- 



Gbl the superior border of the cerebral surface of the bone 
i incomplete sagittal groove (sulcus sinus sagittalis stiperioris) 
Eaeeiher with the groove on the contralateral parietal bone, 
a complete groove (the sickle- shaped process of the dura 
{cerebri, is attached to the margins of the groove). 
■ posterior part of the superior border or the bone is a 
foramen (foramen panetatc) which is an emissary 
transmitting a branch of the occipital artery to the 
h and the parietal emissary vein. Deep in the sagittal 
next to it {particularly on the parietal bones at an el- 
can be seen most of the small granular pits (fvoeolae 
(granulations of the arachnoid mater of the brain pro- 
deep sigmoid groove (sulcus sinus sigmoidei)^ an impres- 



sion of the venous sigmoid sinus of the dura mater^ is found on the 
cerebral surface ;ii the posteroin Tenor angle, Ll is continuous with 
the sigmoid groove nn the temporal bone anteriorly and with the 
groove for the transverse sinus on the occipital bone posteriorly. 

The superior, sagittal border (mar go sagittalis:) runs straight and 
is strongly serrated, It is longer than the other borders and articu- 
lates with the sagittal border of the contralateral parietal bone by 
means of the sagittal suture (sutura sagittalis). 

The inferior, squamous border (margo squamosa) is tapered and 
arched and its anterior area is covered by the posterior part of the 
upper border of the greater wing of the sphenoid bone. Further to 
the back, the parietal border of the squamous part of the temporal 
bone is superimposed on it; the extreme posterior area articulates 
by means of notches with the mastoid process of the temporal 
bone. According to these three areas, the following three sutures 
form; the squamous suture (sutura squamosa), the parietomastoid 
suture (sutura parietomastoidea), and the sphenoparietal suture (su- 
tura sphenoparietalis). 

The anterior, frontal border (mar go frontalis) is serrated, It ar- 
ticulates with the parietal border of the squama of the Frontal bone 
to form the coronal suture (sutura coronalis). 

The posterior, occipital border (mar go oedpitalis) is serrated and 
articulates with the lambdoid border of the occipital bone to form 
the lambdoid suture (sutura lambdoidea). 

In accordance with the four borders* the parietal bone has four 
angles. 

The an tero superior, frontal angle (angulus frontalis) is almost 
straight (it is bounded by the coronal and sagittal sutures). 

The anteroinferior, sphenoidal angle (angulus sphenoidalis) is 
acute (it is bounded by the coronal and sphenoparietal sutures). 

The postcro superior, occipital angle (angulus occipitalis) is ob- 
tuse (it is bounded by the lambdoid and sagittal sutures). 

The posteroinferior, mastoid angle (angulus mastoideus) is more 
obtuse than the posterosuperior angle (it is bounded by the lamb- 
doid and parietomastoid sutures). Its anterior part fits into the par- 
ietal notch (indsura paridalis) of the temporal bone. 
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57, Right parietal bone (os parietale); outer aspect (%}. 
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58. Right parietal bone (as parieiale); inner aspect 
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THE FRONTAL BONE 



The frontal bone (as frontale) (Figs 48-53, 59-61) of a human 
adult forms the anterior part and partly the base of the skull cap, 
It consists of four parts: frontal squama (squama frontalis), two orbi- 
tal plates {partes orbitales), and the nasal part (pars nasalh). 

The frontal squama (squama frontalis) is convex to the Front 
and has the following surfaces: an external (frontal), two lateral 
(temporal) surfaces, and an internal (cerebral surface). 

The frontal surface (fades externa) is smooth, convex anteriorly 
and has an eminence on the median line. This eminence is not de- 
tectable in some cases. This is the line of the frontal suture fate* 
metopica) marking the union of the halves of the frontal hone in 
early childhood. In the anterior parts, the frontal surface of the 
squama is continuous with the orbital surface (fades orbitalis) and 
forms the supraorbital margin (margo svpraorbitatis) on both sides. 
Above and parallel to this margin is a more or less defined arched 
eminence, the superciliary arch (areas superdHaris). Above each 
arch is a rounded frontal eminence (tuber frontale). Between and 
slightly above the superciliary arches the surface of the squama has 
a depressed area, the glabella. The supraorbital margin has a small 



supraorbital notch (inasura supraorbital) in its medial third, This 
notch varies greatly and may be present as a supraorbital foramen 
(foramen supraorbital*). Nearer to the median line, i +c . medially, is 
located a no less defined frontal notch (indsura frontalis). The su- 
praorbital notch transmits the lateral branch of the supraorbital 
nerve and vessels, the frontal notch transmits the medial branch of 
this nerve and vessels. A frontal foramen (foramen frontale) may be 
found in place of the notch, 

The supraorbital margin is continuous laterally with a blunt 
triangular zygomatic process (processus Qgomaticus), whose serrated 
edge unites with the frontal process of the zygomatic hone by 
means of the frontozygomatic suture (mtura fronto m omatimf 

An arched temporal line (Imea temporalis) ascends posteriorly 
from the zygomatic process. It separates the frontal surface of the 
squama from its temporal surface (fanes temporalis) which is the an- 
terosuperior area of the temporal fossa where part of the temporal 
muscle arises. 

The cerebral surface (fades interna) of the frontal squama 
(Fig t 60} is concave. It has poorly defined impressions for the gyri 
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59. Frontal bone (as frontale) \ outer aspect (%) t 
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fmb miones girorum^ cerebral ridges (juga cerebrating and incon- 
f present a ad in distinct arterial sulci (sulci arteriosi) which are 
igs for the brain and vessels lodged here. 
The sagittal groove (sulcus sinus sagittalis superi&ris) runs in the 
't^c of the superior parts of the internal surface. Both its edges 
wpwards and to the back to unite with the sagittal groove of 
parietal boue T while downwards Lhey join to form a single 
frontal crest (crista frontalis) (to which the process of the dura 
, fabt cerebri, is attached). At its lowest part the crest to- 
■■fcer with the ala of the crista galli (aid erisiae galii ossis tfhmoida- 
ibrm the foramen caecum (foramen cecum), a blind opening 
7"cd by a process of the dura mater. 

Tbe superior, or posterior, thickened border of the frontal 
hu is called the parietal margin (marge parietalis). Its serrated 
fcreicr unites with the frontal border of the parietal bone to form 
earaaal suture (wtura coronalis). The inferior triangular areas of 
squama unite with the frontal border of the greater wings of 
sphenoid bone* 

Each orbital plate (pars orbitalis) (Fig, 61} of the frontal bone 
tes to the formation of the superior wall of the orbit. It 



stretches posteriorly and horizontally from the supraorbital margin 
of the squama. Inferior (orbital) and superior (cerebral) surfaces 
are distinguished in it 

The orbital surface (fades orbitalis) faces the cavity of the orbit 
and is smooth and concave* In its lateral part at the base of the zy- 
gomatic process it has a small shallow fossa for the lacrimal gland 
(fossa gtandulae latrimalis)* 

The medial part of the orbital surface bears a poorly defined 
trochlear fossa (fovea trochlears )^ near to which a cartilaginous 
trochlear spine (spina trochlearis) is often found (it serves for attach- 
ment of a cartilaginous ring which is a pulley, the trochlea, for the 
tendon of the superior oblique muscle of the eyeball). 

The cerebral surface (fades interna) of the orbital part has 
clearly denned markings for the frontal lobes of the brain in the 
form of impressions for the gyri (impressiones giromm) and cerebral 
ridges of the cranium (juga cerebralia). 

The orbital plates are separated from one another by the eth- 
moidal notch (incisura ethmoidalis) into which fits the cribriform 
plate (lamina cnbrosa) of the ethmoid bone- The notch is bounded 
on the sides by a border lateral of which are a series of small pits 




60. Frontal bone (osfrontale); inner aspect (%). 
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Pars orbiialis Incisura ethmoidals 



61- Frontal bone (as froniale); inferior aspect (%), 



end and flattened sides and is surrounded in front and on the sidt^ 
by a serrated nasal margin (margo nasalis). The anterior parts of the 
margin unite with the superior border of the nasal bone lo form 
the frontonasal suture (sutura frontonasals), lhe posterior parts join 
the Frontal process of the maxilla (processus frontalis) by means of 
the fro nto maxillary suture (sutura fronlontaxillaris). Posteriorly, the 
inferior surface of the nasal part bears shallow ethmoidal pits 
which, as pointed out above, roof in the cells of lhe ethmoidal lab- 
yrinths* 

On either side of the nasal spine is lhe aperture of the frontal 
sinus (apertura sinus frontalis). It stretches upwards and forwards 
and leads into the cavity of the respective frontal sinn.s. 

The frontal sinus (stmts frontalis) (see Figs 94 and 103) is a 
paired cavity lodged between both plates of the Frontal bone in its 
anteroinferior parts. It is an air paranasal sinus (anus paranasalis). 
The right and left sinuses are separated by a vertical septum of the 
frontal sinuses (septum sinuum frontalium). The septum deviates to 
one or the other side as a result of which the sinuses differ in size. 
The borders of the sinuses vary considerably. Sometimes they 
reach upwards to the frontal eminence, downwards to the su- 
praorbital margin, backwards lo the lesser wings of the sphenoid 
bone, and laterally to the zygomati eProcesses* By means of its ap- 
erture the frontal sinus communicates with the middle meatus of 
the nose (meatus nasi medius). The cavity of the sinus is lined with a 
mucous membrane* 



(Fig, fil), They roor in the open ethmoidal ce]ls of the superior 
part of the ethmoid bone to form their superior wall Two eth- 
moidal grooves, anterior and posterior^ stretch transversely be- 
tween the ethmoidal cells and together with the ethmoidal grooves 
of the labyrinth of the ethmoid bone Form small canals which have 
small openings on the medial wall of the orbit: the anterior eth- 
moidal foramen (foramen ethmoidale anterius) {see Figs 1 06 and 109) 
which transmits die anterior ethmoidal vessels and nerve, and the 
posterior ethmoid a! foramen (foramen ethmoidale poskrius) which 
transmits the nerves and posterior ethmoidal vessels. The margin 
of the ethmoidal notch articulates with the superior margin of the 
orbital plate (lamina orbitalis) of the ethmoid bone to form the 
fronto ethmoid suture (sutura frontoetkmoidalis). Anteriorly the notch 
unites with the lacrimal bone by means of the frontolacrimal su- 
ture (sutura Jrontolacrimalis). 

The posterior border of the orbital plate is thin and serrated, 
and articulates with the lesser whig of the sphenoid bone to Fonn 
the in tenia! part of the sphenofrontal suture (sutura spkmofimtalis), 

The lateral border of the orbital plate is rough, triangular, and 
articulates with the frontal border of the greater wing of the sphe- 
noid bone to form the external part of the sphenofrontal suture. 
Still laterally the border terminates at the zygomatic process. 

The nasal pan (pars nasalis) of the frontal bone closes the eth- 
moidal notch anteriorly in an arch-like fashion. In the middle of 
its anterior part, the nasal spine (spina nasalis) (sometimes a double 
one) projects obliquely downwards and forwards. It has a tapering 
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The sphenoid hone (os sphenoidale) (Figs 62-64, 94, 96, 102) is 
anp aired and Forms the central part of the base of the skull 

The body (corpus ossis sphenoidalis) is the middle part of the 
sphenoid bone, it is cuboid in shape and has six surfaces. 

In its middle part the superior surface facing the cranial cavity 
fes a depression, the sella turcica, in the centre of which is the hy- 
pophyseal fossa (fossa hypophysialis) (Fig. 62) in which the hypophy- 
m is lodged. The size of the fossa is determined by the size of the 
fcypophysis. The sella turcica is bounded by the tuberculum sellae 
«eriorly, To the back of it, on the lateral surface of the sella is an 
ksconstantly present middle clinoid process (processus dinoideus me- 

A shallow transverse optic groove (sulcus chiasmatis) passes to 
=2* front of the sella and lodges the optic chiasma (chiasma opti- 
ssi On both sides the groove is continuous with the optic fo- 
l am ii (canalis opticus), In front of the groove is a smooth surface, 
j*fum sphenoidale, that connects the lesser wings of the sphenoid 
lacee. The anterosuperior border of the body is serrated, projects 
kvards slightly, and unites with the posterior border of the crib- 



riform plate (lamina cribrosa) of the ethmoid bone to form the 
sphenoethmoidal suture (sutura sphenoethmoidalis). The sella turcica 
is bounded posteriorly by the dorsum sellae terminating on both 
sides by a small posterior clinoid process (processus dinoideus poste- 
rior). 

The carotid groove (sulcus caroticus) stretches laterally from 
front to back of the sella (it is an impression of the internal carotid 
artery and the attendant nerve plexus which are lodged here), A 
sharp process called the lingula of the sphenoid bone (lingtda sphe- 
noidalis) projects at the posterior edge of the groove on its lateral 
side. 

The posterior surface of the dorsum sellae is continuous with 
the superior surface of the basilar pari of the occipital bone to 
form the clivus (on which the pons, the medulla oblongata, the 
basilar artery and its branches are lodged). The posterior surface 
of the body is rough. It is joined to the anterior surface of the basi- 
lar part of the occipital bone by means of a cartilaginous layer to 
form the spheno- occipital joint (synchondrosis sphenooccipitdts). The 
cartilage is replaced by bony tissue with age and both bones fuse. 




62, Sphenoid bone (os sphenoidale) and occipital bone (os occipi- 
tale); superior aspect 

■ 
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63. Sphenoid bone (os sphenoidale); posterior aspect f 1 /). 




64. Sphenoid hone (os sphenoidale); anterior aspect { } / { ). 
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The anterior and part of the inferior surface of the body face 
the nasal cavity. A vertical crest of the sphenoid (crista sphenoidalis) 
projects into the middle of the anterior surface. Its anterior edge 
adjoins the perpend icular plate (lamina perpendiattaris) of the eth- 
moid bone. The lower segment of the crest is tapered and stretches 
downwards to form the rostrum of the sphenoid (rostrum sphenoi- 
dale) which is wedged in-between the alae of the vomer (alae wme- 
mjL To both sides of the crest is a thin curved plate called the 
sphenoidal concha (concha sphenoidal!*) (Fig. 64) which Forms the 
interior and partly the inferior walls of the sphenoidal sinus (sinus 
iphmoidalis) and has a small aperture of the sphenoidal sinus (aper- 
sinus sphenoidalis). Lateral to the aperture are small pits which 
roof in the cells of the posterior part of the ethmoid bone laby- 
rinth. The external margins of these pits unite partially with the 
orbital plate of the ethmoid bone to form the sphenoethmoidal su- 
ture (sulura sphenoethmoidalis), while the inferior margins unite with 
tiie orbital process (processus orbi talis) of the palatine bone. 

The sphenoidal sinus (sinus sphenoidalis) (see Fig, 94) is a paired 
cavity, occupies a large part of the body of the sphenoid bone, and 
h a paranasal air cavity. Both the right and left cavities are sepa- 
rated by the septum of the sphenoidal sinuses (septum sinuum spke- 
**iialium) which is anteriorly continuous with the crest of the 
sphenoid. Just like in the case of the frontal sinuses, the septum 
ametimes deviates to one side as a result of which the sinuses may 
differ in size. Each sinus communicates with the nasal cavity by 
means of its aperture described above. The cavity of the sinus is 
lined with a mucous membrane. 

The lesser wings (alae minores) of the sphenoid bone arise from 
the anterosuperior angles of the body and project laterally as two 
horizontal phtes at the base of which is a small round opening 
lading into a bony 5-6 mm long Optic foramen (canalis opticus). It 
ttaosmits the Optic nerve and the ophthalmic artery. The lesser 
wings have a superior surface facing the cranial cavity and an infe- 
rior surface which faces the orbital cavity and forms the superior 
border of the superior orbital fissure (fissura orbiialis superior). 

The anterior border of the lesser wing is thick and serrated and 
wakes with the orbital plate of the Frontal bone. The posterior con- 
e and smooth border projects into the cranial cavity freely and 
b die border between die anterior and middle cranial fossae (fossae 
cmxu anterior et media) (see Figs 101 and 102). The posterior bor- 
<fer terminates medially by a projecting well-defined anterior cli- 
mmd process (processus dinoideus anterior) to which fart of the dura 
mater is attached, forming the diaphragma sellae. 

The greater wings (alae majores) arise from the lateral surfaces 
of the body of the sphenoid bone and stretch laterally. 
The greater wing has five surfaces and three borders. 
The superior, cerebral surface (fades cerebralis) is concave and 
fiiees the cranial cavity. It forms the anterior part of the middle 
cranial fossa and bears impressions for the gyri (impressioms digiia- 
aar, cerebral juga, or ridges (juga mebralia), and arterial sulci (sulci 
irscr&si) which are markings for the brain surface and middle 
Meningeal arteries lodged here. 

There are three openings at the base of the wing: the foramen 
(Figs 63 and 64) transmitting the maxillary nerve is 



situated medially and anteriorly; laterally and posteriorly of the fo- 
ramen rotundum is the foramen ovale transmitting the mandibu- 
lar nerve and the vascular network of the foramen ovale; still more 
laterally and to the back of the foramen: ovale is the foramen spin- 
osum transmitting the middle meningeal artery, vein, and nerve. 

The a ntero superior, orbital surface (fades orbiialis) is smooth, 
rhomboid, and faces the orbital cavity, It forms the greater part of 
the lateral wall of the orbit. A gap is left between the inferior bor- 
der of this surface and the posterior border of the orbital surface 
of the maxillary body to form the inferior orbital fissure (fissura 
orbiialis inferior) (Figs 48 and 49). 

The anterior, maxillary surface (fades ^axillaris) is a small tri- 
angular surface bounded by the orbital surface superiorly and by 
the root of the pterygoid process of the sphenoid bone laterally 
and inferiorly. It contributes to the formation of the posterior wall 
of the pterygopalatine fossa (fossa pterygopalatine) (see Figs 109 and 
110) in which the foramen rotundum U located. 

The superolateral, temporal surface (fades temporalis) is slightly 
concave and participates in the formation of the wall of the tem- 
poral fossa (fossa temporalis) from which the temporal muscle arises. 
This surface is bounded inferiorly by the infratemporal cresi (crista 
infratemporal) below which is an area with the foramen ovale and 
the foramen sptnosurm This area forms the superior wall of the in- 
fratemporal fossa (fossa infrattmporalis) in which part of the lateral 
pterygoid muscle originates. The superior, frontal border (mar go 
frontalis) is widely serrated and articulates with the orbital plate df 
the frontal bone by means of the sphenofrontal suture (sulura 
sphenofrontal). The lateral parts of the frontal border terminate as 
a sharp parietal border (margo parietalis) which unites with the 
sphenoid angle of the parietal bone to form the sphenoparietal su- 
ture (sulura sphenoparietalisf The medial parts of the frontal border 
are continuous with a thin free border which binds the superior 
orbital fissure (fissura crbitulis superior) inferiorly because of a gap 
left between this border and the inferior surface of the lesser wing + 
The anterior, zygomatic border (margo ^gomaticus) is serrated 
and articulates with the frontal process of the zygomatic bone to 
form the sphenozygomatic suture (sutura sphewqtgomatka), 

The posterior, squamous border (margo squamosus) unites with 
the sphenoidal border (margo sphenoidalis) of the temporal bone by 
means of the sphenosquamous suture (sulura sphenasquamosa). Pos- 
teriorly and laterally the squamous border terminates as the spine 
of the sphenoid (spina ossis sphenoidalis) to which are attached the 
sphenomandibular ligaments and a bunch of muscles tensing the 
soft palate, the tensor palati muscle. 

Medially of the spine of the sphenoid, the posterior border of 
the greater wing stretches anteriorly of the petrous part (pars pe- 
h-osa) of the temporal bone and binds the sphenopetrosal fissure 
(fissura sphenopetrosal which is medially continuous with the for- 
amen lacerum (see Figs 96 and 102). In a nonmacerated skull this 
fissure is filled with cartilaginous tissue to form the sphenopetrous 
joint (synchondrosis sphenopetrosal* 

The pterygoid processes (processus pterygoids) (Figs 63 and 64) 
spring downwards from the junction of the greater wings and the 
body of the sphenoid bone. They are formed of two plates, lateral 
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and medial. The lateral pterygoid plate (lamina lateralis processus 
pterygoidei) is wider but thinner and shorter than the medial plate 
(the lateral pterygoid muscle originates from its lateral surface). 
The medial pterygoid plate (lamina mtdialis processus pterygoidei) is 
narrower, thicker and slighdy longer than the lateral plate. Both 
plates fuse by means of their anterior borders and diverge to the 
back to form the pterygoid fossa (fossa pterygoidea) in which the 
medial pterygoid muscle arises. In the inferior parts, the plates do 
not fuse but bind the pterygoid notch (inrisura pieryg&idea) into 
which the pyramid process, or tubercle (processus pyramidalis) of the 
palatine bone fits. The free end of the medial plate terminates as 
the pterygoid hamulus (hamulus plerygoideus) which projects 
downwards and laterally and has on its lateral surface the sulcus of 
the pterygoid hamulus (sulcus hamuli pterygoidei) (this sulcus lodges 
the tendon of the tensor veK palatini muscle). 

The postenosuperior border of the medial plate becomes wider 
at the base to form an elongated scaphoid fossa (fossa scaphoidea) in 
which the tensor veil palatini muscle originates. 

Laterally of the scaphoid fossa is a shallow groove for the phar- 
yngo tympanic tube (sulcus tubas audit'wat) (Fig. 6 3) which passes 
onto the greater wing laterally to reach the spine of the sphenoid 
(spina ossis sphenoidalis). This groove lodges the cartilaginous part of 
the auditory tube. Above and medially of the scaphoid Fossa is an 
opening leading into the pterygoid canal (canalis pterygoideus) 



which transmits vessels and nerves. The canal stretches sagittal h 
in the depth of the pterygoid process and opens on the maxillan 
surface of the greater wing on the posterior wall of the pterygopal 
a tine fossa. 

Under the opening along the anterior edge of the Fossa is the 
pterygopalatine groove. 

From the base of the medial plate a Rat horizontal vaginal pro 
cess (processus vaginalis) projects medially, it is situated below the 
body of the sphenoid bone and covers the ala of the vomer (ah 
vomeris) from the lateral side, As a result the groove of the vaginal 
process, the vomerovaginal sulcus (sulcus vomerovaginalis^ which 
faces the wing is transformed into the vomerovaginal canal (canalh 
vomerovaginalis). 

A small pa latino vaginal sulcus (sulcus palatinovaginalis) some 
times stretches sagittally lateral of the process, in which case the 
sphenoid process of the palatine bone lying directly below the sul- 
cus closes it to form the pa latino vaginal canal (canalis palaiinovagi 
nalh) (both canals transmit nerves arising from the pterygopalatine 
ganglion, while the palatinovaghial canal transmits in addition 
branches of the sphenopalatine artery). 

The pterygospinous process (processus pterygospinosus) extends 
sometimes from the posterior border of the Lateral plate towards 
the spine of the sphenoid which it may reach to form an opening, 
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The temporal bone (os temporal*) (Figs 51-53, 65-7 l t 102) is a 
paired bone which contributes to the formation of the base of the 
skull and the side of the skulh The organ of hearing and equilib- 
rium is lodged in it. The temporal bone articulates with the mandi- 
ble and is a support for the masticatory apparatus. 

On the external surface of the bone is the lateral orifice of the 
external auditory meatus (p&rus acusticus externus) around which the 
three parts of the temporal bone are arranged: die squamous part 
(pars squamosa) superiorly, the petrous part (pyramid) (pars ptitosa) 
medially and posteriorly, and the tympanic part (pars tympanica) 
anteriorly and inferiorly. 

The squamous part (pars squamosa) has the shape of a plate sit- 
uated almost sagittal ly* Its outer temporal surface (fades temporalis) 
is rather rough and slightly convex. In its posterior part it bears a 
vertical groove for the middle temporal artery (sulcus arteriae tem- 
poralis mediae), which is a mark of the artery of the same name. 

In the posteroinferior portion of the squamous part is an 
arched line which is continuous with the inferior temporal line of 
the parietal bone. 

Above and slightly in front of the external acoustic meatus, the 
squamous part gives rise to a horizontally projecting zygomatic 
process (processus ^ygomaticus) which has a wide root but becomes 
gradually narrower. The process has a medial and a lateral surfaces 



and two margins, a longer superior and a shorter inferior margin. 
The anterior end of the zygomatic process is serrated and joins the 
temporal process of the zygomatic bone (processus temporalis) to 
lomi the zygomatic arch (arcus zygomaiicus) (see Figs 50 and 51)- 

On the inferior surface of the root is a transversely -oval articu- 
lar fossa (fossa mandibularis) for articulation with the bead of the 
mandible. The fossa is bounded anteriorly by the eminent! a articu- 
lar! s (iuberculum articulate) (Fig. 65)* 

The outer surface of the squamous part contributes to the for- 
mation of the temporal fossa (fossa temporalis) in which bundles of 
the temporal muscle originate. 

The inner, cerebral surface of the squamous pari (fades cerebra - 
lis) is slightly concave and carries impressions for the gyri (impres- 
siones digitatac), cerebral juga (juga cerebralia), and an arterial sulcus 
(sulcus arteriosus) lodging the middle meningeal artery* 

The squamous part of the temporal bone has two free borders, 
sphenoidal and parietal* 

The anteroinferior, sphenoidal border (margv spherwidalis) is 
wide, serrated and articulates with the squamous border of the 
greater wing of the sphenoid bone to form the sphenosquamous 
suture (suiura sphenosquamosa). The sacroposterior, parietal border 
(margo parietalis) is sharp and is longer than the sphenoidal border; 
it articulates with the squamous border of the parietal bone. 
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65. Right temporal bone (os temporale); outer surface ( ] /). 
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66. Right temporal bone (os temporale); inner surface, superior aspect f 1 /). 
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67. Right temporal bone (os iemporale)\ inner surface, posterior aspect Qf x ). 



The petrous part (pars pekosa), or pyramid, of the temporal 
bone consists of the posterolateral and anteromedial parts. 

The posterolateral part is the mastoid process (processus mastoi- 
ditis) situated to the back of the external acoustic meatus. Outer 
and inner sur Faces are distinguished in it. The outer surface is con- 
vex, rough, and provides for muscle attachment. The mastoid pro- 
cess is continuous downwards with a conical projection which is 
easily palpated through the skin. 

On the inner surface, the process is bounded by a deep mas- 
toid notch (indsura mastoids) from which the posterior belly of the 
digastric muscle (venter posterior musadi digastrici) arises. The occipi- 
tal groove (sulcus arteriae occipitalis) For the occipital artery is paral- 
lel to and slightly behind the notch. A mastoid foramen (foramen 
mastoideum) is often found at the base oF the mastoid process on its 
lateral surface. Sometimes it is in the suture joining the mastoid 
process and the occipital bone and is a venous emissarium. 

On the inner, cerebral surface of the mastoid process is a wide 
S-shaped sigmoid groove (sulcus sinus sigmoidei) which is continuous 
upwards with the sigmoid groove of the parietal bone and then 



w p ith the groove for the transverse sinus of the occipital bone (it 
lodges the transverse venous sinus of the dura mater). Downwards 
the sigmoid sinus is continuous with the similar sinus of the occipi- 
tal bone. 

The mastoid process is bounded posteriorly by a serrated oc- 
cipital border (margo occipitalis) which articulates with the mastoid 
border oF the occipital bone to Form the occipitomastoid suture (sv- 
iura occipitomastoidea ). In this suture, in its middle part or occipital 
edge is the mastoid foramen (foramen mastoideum) (sometimes more 
than one) which, as it is pointed out above, lodges the mastoid 
emissary veins (venae emissariae mastoideae) connecting the subcu- 
taneous veins of the head with the sigmoid venous sinus and mas- 
toid branch of the occipital artery, 

Superiorly the mastoid process is bounded by the parietal bor- 
der ( margo paridalis) which at the junction with the parietal border 
of the squamous part of the temporal bone forms the parietal 
notch (indsura parietatts) ; the mastoid angle of the parietal bone is 
wedged into it to form the parietomastoid suture (suiura parieiomas- 
toidea), 
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68. Right temporal bone (os temporak); inferior aspect f 1 /). 



At the junction of the outer surface oF the mastoid process and 
outer surface of the squamous part the remnants of the squa- 
^■enastoid suture (stitura squumosomasimdea) can be detected^ it is 
«l defined on a child's skull. 

Bony air sinuses called the mastoid air cells (cdlulae mastoideae) 
f%.69) located in the mastoid process and separated from one 
maker by bony walls are demonstrated on a cross-section of the 
:- Tin: tympanic ant mm (antrum mastoid turn) is a cavity al- 
tots found in the central part of the process; the mastoid cells 
«pts into it and it communicates with the tympanic cavity. The 
■Moid ceils and the tympanic antrum are lined with a mucous 
aembrane. 

Tbe an tero medial part of the pars petrosa is medial of the 
sjsamous part and the mastoid process. It has the shape of a trine- 
^aJ pyramid whose long axis runs medially and from back to 
front. The base of the petrous part faces laterally and to the backj 
dse apex of the petrous part (apex partis petrosae) is directed medi- 
affv and forwards. 

Tkree surfaces (anterior, posterior, and inferior) and three bor- 



ders (superior, anterior, and posterior) are distinguished in the pe- 
trous part. 

The anterior surface (fades anterior partis petrome) (Fig, 66} faces 
the cranial cavity. It is smooth and wide and stretches obliquely 
downwards and forwards and is continuous with the cerebral sur- 
face of the squamous part from which it is sometimes separated by 
the petrosquamous fissure (fissura petrosquamosa). Almost in the 
middle of the anterior surface is an arcuate eminence (eminentia ar- 
cuate) formed by the underlying anterior semicircular canal of the 
labyrinth. A small area called the roof of tympanum, or tegmen 
tympani is situated between the eminence and the petrosquamous 
fissure; under it is the tympanic cavity (cavum tympani). Close to 
the apex or the petrous part the anterior surface bears a small tri- 
geminal impression (impressio trigemini) which is a mark for the tri- 
geminal nerve ganglion. 

Lateral of the impression is the hiatus for die greater super- 
ficial petrosal nerve (hiatus canalis nervi pdrosi majoris) from which a 
narrow groove for me greater superficial petrosal nerve (mlats turui 
pdrosi majoris) branches off medially. A small hiatus for the lesser 
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69. Right temporal bone (as temporale) ( 2 / x ). 

(Vertical section made parallel to the axis of the petrous part.) 



superficial petrosal nerve (hiatus canalis nervi petrosi minoris) is 
found in front and a little laterally of the opening; it gives rise to 
the groove for the lesser superficial petrosal nerve (sulcus neroi pt- 
trosi minoris). 

The posterior surface of the petrous part (fades posterior partis 
petrosae) (Fig. 67), like the anterior surface, faces the cranial cavity 
but stretches upwards and backwards where it is continuous with 
the mastoid process. Almost in the middle of this surface is a 
round poms acusticus interims which leads into the internal audi- 
tory meatus (meatus acusticus inlernusf The porus transmits the Fa- 
cial, intermediate, and vestibulocochlear nerves and the artery and 
vein of the labyrinth. A shallow subarcuate fossa (fossa suharcuata) 
is present a little above and lateral to the porus acusticus interims. 
It is well defined in the newborn; it lodges a process of the dura 
mater. 

Still laterally to porus acusticus intern us is a slit-like external 
opening of the aqueduct of the vestibule (apertura externa aqutdudus 
vestibuli) transmitting the endolymphatic duct from the cavity of 
the internal ear. 



The inferior surface of the petrous pan (fades inferior partis pet- 
rosae) (Fig- 68) is rough and uneven; it lies on the inferior aspect of 
the Cranial base. It carries a round or oval jugular fossa (fossa jugu- 
htris) lodging the upper bulb of the internal jugular vein. 

The floor of this fossa has a small groove for the auricular 
branch of the vagus nerve- The groove leads into the orifice of the 
mastoid canaliculus (canaliculus mastoideus) which opens into the 
tympanomastoid fissure (fissura tympanomastoidea). 

The posterior margin of the jugular fossa is bounded by the 
jugular notch (indsura jugularis) which is divided into two parts, an 
ante remedial part and a posterolateral part, by a small intrajugu- 
lar process (processus intrajugularh). To the front of the jugular fossa 
is a round orifice leading into the carotid canal (canalis caroticus) 
which has another orifice on the apex of the petrous part. 

A small petrosal fossa (fossula pdrosa) lies between the anterior 
circumference of the jugular fossa and the external orifice of the 
carotid canal; the inferior ganglion of the gloss o- pharyngeal nerve 
is lodged in it. Deep in the fossa is an opening into the canaliculus 
for the tympanic nerve (canaliculus fympanicus) in which the inferior 
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70. Right temporal bone (as iemporale) (^). 

(Vertical section made through external auditory meatus,} 
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71. Right temporal bone (os temporale) (%), 

(Horizontal section through external auditory meatus.) 
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• !•:. urery also passes- Tint canaliculus opens into the middle 
tu •lurix media) or the tympanic cavity {awim iympaml 

The styloid process (processus styloideus) projects downwards and 
Aghtlv forwards lateral of the jugular Fossa. Ii varies in length and 
s the site of origin of muscles and ligaments. 

A bony projection of the tympanic part, called the sheath of 

styloid process (vagina processus slyloidei) descends in front of 
aod lateral to the root of the process. 

To the back of the root of the process is the stylomastoid fo- 
an«n (foramen stylomastoideus) which is the external opening of the 
3sil for the Facial nerve (canalis facialis)* 

The superior border of the petrous part (margo superior partis 

Miitfii ; separates the anterior surface from the posterior surface. 

fe carries the groove for the superior petrosal sinus (sulcus sinus pe- 
\ mm mperioris) (a mark of the superior petrosal venous sinus)- the 
Mmriura cerebelh which is a part of the dura mater is also at- 
«hcd to the groove, The groove is continuous posteriorly with the 



sigmoid groove of the mastoid process of the temporal bone* 

The posterior border of the petrous part (margo posterior partis 
peirosae) is the junction of its posterior and inferior surfaces. It car- 
ries on its cerebral surface the groove for the inferior petrosal si- 
nus (sulcus sinus petrosi inferioris) (a mark of the inferior petrosal ve- 
nous sinus)* A triangular tunnel-like depression bearing the 
external opening of the cochlear canaliculus (aperiura exlemi canali- 
culi cochleae) is almost in the middle of the posterior border near 
the jugular notch. 

The anterior border of the petrous part (margo anterior partis 
ptlrosae) is on the lateral side of its anterior surface and is shorter 
than either the superior or posterior border. It is separated from 
the squamous part of the temporal bone by the petrosquamous 
fissure (fissura pctrosquamosa). Lateral of the internal opening of the 
carotid canal the anterior border carries the orifice of the muscu- 
lotubal canal (canalis muscubtubarius) which opens into the tym- 
panic cavity (see The Musculotubal Canal), 



CANALS AND CAVITIES OF THE PETROUS PART 
OF THE TEMPORAL BONE 



L The carotid canal (canalis caroticus) (Figs 68 and 69) origi- 
ks in the middle of the inferior surface of pars petrosa as an ex- 
Ksal orifice. At first it ascends anteriorly of the cavity of the mid- 
me car, then, curving, it passes forwards and medially and opens 
mm tbc apex of the petrous part by means of an internal orifice. 
- -lid canal transmits the internal carotid artery and the at- 
... ■ \?h\< and plexus of syinpai hetic. nerve fibres. 

cnroiicotyni panic canaliculi (canaliculi caroikoiympanki) 
I small canaliculi branching off from the carotid canal and 
into the tympanic cavity. They transmit the caroticotym- 



1 The canal for the facial nerve (canalis facialis) (Fig. 69) origi- 
oa the floor of the internal auditory meatus (meatus acusticus 
in the facial nerve area (arm newt facialis) ; (see Vol. III. 
Organ of Hearing). It stretches laterally almost at a right angle 
axis of the petrous part and passes to the anterior surFace of 
en to the hiatus for the greater superficial petrosal nerve (hi- 
aoi£r nervi petrosi majoris). It bends here at a right angle to 
he geaiiculiim of the canal for the facial nerve (genicvlum can- 
jmM&j and passes over to the posterior part or the medial wall 
t tympanic cavity which bears a corresponding prominence of 
ferial nerve canal (prominentia canalis facialis). Further the canal 
posteriorly along the axis of the petrous part till it 
die pyramid of the tympanum (eminentia pyramidalis) and 
loccnds vertically to form the stylomastoid foramen (foramen 
i). The canal transmits the facial and intermediate 
arteries, and veins. 
Eke anterior canaliculus for the chorda tympani (canaliculus 
--■csi: run* oil' thr lateral wall of the canal For Lite facial 
a few millimetres above the stylomastoid foramen. It 
forwards and upwards and enters the tympanic cavity by 
on the posterior wall. The canaliculus transmits a 



branch of the intermediate nerve called the chorda tympani which 
leaves the tympanic cavity through the petrotympanic fissure, 

5. The canaliculus for the tympanic nerve (canaliculus tympani- 
cus) originates on the inferior surface of the petrous part deep in 
the petrosal fossa (fossuia petrosa). It then passes to the inferior wall 
of the tympanic cavity, perforates it, and enters the cavity. The 
canaliculus stretches on the medial wall of the cavity in the groove 
of the promontory (sulcus promontarii) and then passes to the supe- 
rior wall of the cavity where it opens by means of the hiatus for the 
lesser petrosal superficial nerve (hiatus canalis nervi petrosi minoris). 

6. The musculotubal canal (canalis musmlotubarius) (see Figs 68, 
69 and 71) is a continuation of the anterosuperior part of the tym- 
panic cavity. Its external opening originates at the notch between 
the petrous and squamous parts of the temporal bone at the ante- 
rior end of the petrosquamous fissure and reaches the superior 
part of the anterior wall of the tympanic cavity* It stretches later- 
ally and slightly to the back of the horizontal part of the carotid 
canal, almost on the axis of the petrous part. The horizontal sep- 
tum of the musculotubal canal (septum canalis musculotubal) sepa- 
rates the canal into a superior, smaller canal for the tensor tym- 
pani (semicanalis musculi tensoris tympani) and' inferior, larger 
canal of the pharyngotympanie tube (semicanalis tubae auditioae) 
connecting the tympanic cavity with the pharyngeal cavity (see 
VoL III. The Organ of Hearing). 

7. The mastoid canaliculus (canaliculus mastoideus) (see Fig. 68) 
originates deep in the jugular fossa, crosses the inferior part of the 
canal for the facial nerve, and opens into the tympanomastoid 
fissure. The canaliculus transmits the auricular branch of the va- 
gus nerve. 

8. The tympanic cavity (cavum tympani) (see Fig. 69) is elon- 
gated, compressed on the sides, and lined with a mucous mem- 
brane. Inside it are three auditory ossicles: the malleus, incus, and 



V 
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stapes which articulate with one another to form a chain. (The 
structure of the canals listed and of the tympanic cavity, auditory 
ossicles and labyrinth is described in detail in Vol. III. The Organ 
of Hearing.) 

The tympanic part (pars tympanica) (Figs 65 and 68) is the 
smallest part of the temporal bone. It is a slightly bent annular 
plate forming the anterior, inferior, and partly the posterior walls 
of the external auditory meatus (meatus acusticus exttrnus). The lat- 
eral edge of the tympanic part is limited superiorly by the squama 
of the temporal bone and borders the porus acusticus externus. A 
suprameatal spine (spina supramnatum) is found at the postero supe- 
rior lateral margin of the porus. The tympanic groove (sulcus fym- 
pankus) is at the junction of the larger, medial and smaller, lateral 
parts of the external acoustic meatus. It gives attachment to the 
tympanic membrane* Superiorly the tympanic groove terminates 
as two projections: the greater tympanic spine (spina tympanica ma- 
jor) in front and the lesser tympanic spine (spina tympanies minor) 
at the back. Between these spines is the tympanic notch (incisura 



tympanica) which opens into the epitym panic recess (reeessus epitym- 
panicus) (see Vol. III. The Organ of Hearing). 

The inferior process of the legmen tympani is wedged in be- 
tween the medial portion of the tympanic and the squamous parts 
of the temporal bone. To both sides of the process stretch, respec- 
tively, the petrosquamous fissure (fissura petrosquamosa) and the 
squamotympanie fissure (fissura peiroiympanka) which transmits the 
chorda tympani and small vessels. 

The lateral part of the pars tympanica h continuous with a 
bony crest whose elongated portion forms the sheath of the styloid 
process (vagina processus styloidei). The external auditory meatus is 
absent in the newborn and the tympanic part is represented by the 
tympanic ring (antilus tympanicus) (see Fig. 99). 

The medial surface of the greater tympanic spine carries a 
clearly denned spinous crest on the ends of which are an anterior 
and posterior tympanic processes; along the crest passes a groove 
for the malleus. 



THE ETHMOID BONE 



The ethmoid hone (os ethmoidal*) (Figs 72-74a, 74b, 103-106) 
is an unpaired bone. Its larger part is situated in the superior por- 
tions of the nasal cavity, the smaller pan is in the anterior areas of 
the base of the skull. 

It is shaped like an irregular cube and is Formed of air cells and 
is therefore a pneumatic bone (ossa pneumatica). 

A cribriform or horizontal plate, a perpendicular or vertical 
plate, and two labyrinths, one on each side of the perpendicular 
plate, are distinguished. 

The cribriform plate (lamina cjihrosa) is the superior wall of the 
nasal cavity and fits horizontally into the ethmoidal notch of the 
frontal bone to form the fronto ethmoid suture (suiura fTontoeth- 
maidalis). It is pierced by 30-40 small openings transmitting nerves 
(fibres of the olfactory nerves) and vessels. 

The perpendicular plate (lamina pefpendicularis) (Figs 73 and 
74) is separated into two parts, a smaller, superior part above the 
cribriform plate, and the other larger, inferior part below this 
plate. The superior part forms the crista galli and faces the cranial 
cavity; the fak cerebri, a process of the dura mater, attaches to it. 

The anteroinferior margin of the crista galli is bounded on 
each side by an inconstantly found projection, the ala of crista 
galli (ala cristat galli). Both projections border the foramen caecum 
of the frontal bone posteriorly and superiorly. The lower part of 
the perpendicular plate has an irregular quadrangular shape and 
descends vertically into the nasal cavity to form the a ntero superior 
part of the nasal septum, Superiorly it meets the nasal spine (spina 
nasalis) of the Frontal bone, anteriorly the bones of the nose, poste- 
riorly the crest of the sphenoid (crista sphenoidal^ inferiorly the 
vomer, and ante ro inferiorly the cartilaginous part of the nasal sep- 



tum. The whole perpendicular plate or only part of it often devi- 
ates to the side. 

The ethmoidal labyrinth (labyrinlhvs ethmoidal^) is a paired 
structure situated on each side of the perpendicular plate and ad- 
joining the inferior surface of the cribriform plate. Each labyrinth 
consists of a great number of air ethmoidal cells (cellulae ethmoi- 
dales) (Fig. 72) communicating with one another as well as with the 
nasal cavity through a series of openings. The cells are lined with a 
mucous membrane which is a continuation of the nasal mucosa. 

The cells are divided into anterior ethmoidal cells (cellulae eth- 
moid a Us anterior cs) opening in to the middle meatus of the nose and 
middle and posterior ethmoidal eells (cellulae ethmoidals mediae et 
posleriores) communicating with the superior meatus of die nose. 

The lateral wall of the labyrinth is a thin, smooth orbital plate 
(lamina orbitalis) (Figs 51, 72, 73, 109) Forming the greater part of 
the medial orbital wall. The plate joins the frontal bone superiorly 
to form the frontoethmoid suture (suiura Jrontoeihmoidalis) f the 
maxilla and orbital process of the palatine bone inferiorly to form, 
respectively, the ethmoidomaxillary suture (sutura ethmmdeomaxilla- 
fis) and the palatoethmoidal suture (sutura palaiodhmoidalis), with 
the lacrimal bone anteriorly to form the lacrimoethmoidal suture, 
and with the sphenoid bone posteriorly to form the sphenoeth- 
moidal suture (sutura sphenoethmoidal) (see Fig, 109). The superior 
border of the labyrinth carries two small ethmoidal grooves, ante- 
rior and posterior, which join similar grooves of the frontal bone to 
form canals opening by means of the anterior and posterior eth- 
moidal foramina (foramina ethmoidalis anierius et posterius) which 
transmit, respectively, the anterior and posterior ethmoidal nerves 
and vessels. 
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72. Ethmoid bone (os eihmoidale); superior aspect 



Crista galli 




73. Ethmoid bone (os ethmoidale) ; from the right side (^). 
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74a. Ethmoid bone (os etkmoidale); inferior aspect (% 



The media] wall or the labyrinth (Figs 74 t 103, and 104) is a 
rough grooved plate Forming the greater part of the lateral wall of 
the nasal cavity. Its surface facing the perpendicular plate bears 
two thin laterally curled processes with slightly curved margins; 
the upper process is called the superior nasal concha (concha nasalis 
superior) and the lower one is the middle nasal concha (concha nasa- 
lis media). A rudimentary process is occasionally Found above the 
superior concha; this is the highest nasal concha (concha nasalis su- 
prejrm), A si it -like space called the -superior meatus of the nose 
(meatus nasi superior) h found in the supcroposterior part of the me- 
dial wall between the superior and middle nasal conch a e. 

The passage under the middle nasal concha is known as the 
middle meatus of the nose (meatus nasi medius) (see Figs 103 and 
105). 

A posteriorly and inferioriy curved uncinate process (processus 



uncinatus) projects from the infero anterior surface of each laby- 
rinth in front of and below the middle nasal concha. On the intact 
skull it joins the ethmoidal process (processus ethmoidalis) of the in- 
ferior nasal concha. 

To the back of and above the uncinate process (Figs 73 and 
74) is one of the largest cells which is bulged and called the eth- 
moidal bulla (bulla ethmoidalis). 

Between the uncinate process interiorly and anteriorly and the 
ethmoidal bulla superiorly is a passage known as the infundibu- 
lum of the ethmoid (infundibulum ethmoidale) whose upper end 
communicates with the aperture of the frontal sinus, The hiatus 
semilunaris (see Fig. 104) forms between the posterior margin of 
the uncinate process and inFerior surface of the ethmoidal bulla, 
by means of which the maxillary sinus communicates with the 
middle meatus oF the nose. 



r M l'- 
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74b. Ethmoidal labyrinth (labyrintkus ethmoidalis). 

(Plastic models of ethmoidal cells. N. Skripnikov's preparation.) 

I. Ethmoidal cells, left side: IL Ethmoidal cells, right side; I El. Ethmoidal cells, left ride: IV. Ethmoidal cells, right side; 

1— anterior cells 4— Sphenoidal sinus 1— anterior cells 4— frontal sinus 1 — anterior cells 4— sphenoidal sinus 1 —anterior cells 4— sphenoidal sinus 

2— middle cells 5— frontal amus 2 — middle cells 5— maxillary sinus 2 — middle cells, 5 — mamillary sinus 2— middle cells 5 ^maxillary slims 

3— posterior cells 6— mamillary sinus posterior cells 3— posterior cells 3— poaterjor celh 6— frontal sinus 
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THE INFERIOR NASAL CONCHA 



The inferior nasal concha (concha nasalis inferior) (Figs 75, 103 
and 104) is a paired curved bony plate with three processes, maxil- 
lary, lacrimal, and ethmoidal. 

The maxillary process (processus maxilhms) projects from the 
bone at an acute angle into which fits the inferior border of the hi- 
atus of the maxillary sinus. The process is seen distinctly from the 
opened maxillary sinus. 

The lacrimal process (processus lacrimaiis) joins the inferior con- 
cha to the lacrimal bone. 

The ethmoidal process (processus ethmoidalis) arises at the junc- 



tion of the maxillary process and the body of the bone and projects 
into the maxillary sinus. It is often fused with the uncinate process 
of the ethmoid bone* 

The anterior part of the superior border of the inferior concha 
articulates with the conchal crest of the maxilla, the posterior part 
of the concha articulates with the conchal crest of the perpendicu- 
lar plate or the palatine bone. The longitudinal slit- like space be- 
neath the inferior nasal concha is called the inferior meatus of the 
nose (meatus nasi inferior). 



THE NASAL BONE 



The nasal bone (os nasak) (Figs 76, 49-51) is paired, quadran- 
gular* slightly elongated and slightly convex anteriorly. The supe- 
rior margin of each bone articulates with the nasal part of the fron- 
tal bone, the lateral margin articulates with the anterior margin of 
the frontal process of the maxilla (processus frontalis maxillae). 

The anterior surface of the bone is smooth and perforated by 
one or more openings transmitting vessels and nerves. The poste- 



rior surface is slightly concave and bears the ethmoidal groove (sul- 
cus ethmoidalis) lodging the anterior ethmoidal nerve. Both nasal 
bones articulate by mildly serrated medial borders to form the in- 
ternasal suture (svtum interuasalis) which is grooved longitudinally. 
The inner surfaces of both bones adjoin the nasal spine (spina nasa- 
lis) of the frontal bone and the perpendicular plate (lamina perpen- 
dicularis) of the ethmoid bone, 



THE LACRIMAL BONE 



The lacrimal bone (os lacrijnale) (Figs 77 T 49-51) is a paired 
elongated quadrangular plate situated in the anterior part of the 
medial orbital wall Its superior border articulates with the orbital 
part of the frontal bone to form the froniolacrimal suture (stitura 
frontolacrimalis), the posterior border with the anterior border of 
the orbital plate of the ethmoid bone- the inferior border meets the 
orbital surface of the maxilla posteriorly to form the lacri mom axil- 
lary suture (sutura lacrimomaxillaris) and the lacrimal process of the 
inferior concha anteriorly to form the lacrimoconchal suture (su- 
tura lacrimoconchalis). Anteriorly the bone articulates with the fron- 
tal process of the maxilla to form the lacrimomaxillary suture (su- 
tura lacrimomaxillans). 

The bone covers the anterior cells of the ethmoid bone and 



carries on its lateral surface the crest of the lacrimal bone (crista 
lacrimaiis posterior) which separates it into a larger posterior and a 
smaller anterior parts. The crest terminates as a projection called 
the lacrimal hamulus (hamulus lacrimaiis) which reaches the lacri- 
mal groove on the frontal process of the maxilla. The anterior part 
is flat, while the posterior part is concave to form the lacrimal 
groove (sulcus lacrimaiis). Inferiorly the groove adjoins the lacrimal 
groove of the maxillary frontal process (sulcus lacrimaiis processus 
frontalis maxillae) to form the fossa of the lacrimal sac (fossa saca 
lacrimaiis). The fossa is continuous downwards with the nasolacri- 
mal canal (canalis nasolacrimal) which drains into the inferior mea- 
tus of the nose. 



THE VOMER 



The vomer (Figs 78, 79, and 94) is an unpaired, elongated 
rhomboid plate forming the posterior part of the nasal septum. 
It is usually slightly curved (except for the posterior edge). 
The superior edge of the vomer is thicker than the other edges 



and is split into two everted processes called the alae of the vomer 
(alat vomeris). They adjoin the inferior surface of the body of the 
sphenoid bone and embrace its rostrum. 

The posterior edge of the bone is free, slightly tapered* and 



- 

Created with novaPDF Printer ( www.novaPDF.com ) 



THE BONES OF THE FACE 



81 



Processus hicrimulis 



Processus lacrimalis 
Processus ethmoidals 



Processus ethmoidal is 





Processus maxillaris 
B 



75, Right inferior nasal concha (concha nasalis inferior) 
A — inner aspect; B — outer aspect 
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76, Right nasal hone 
(os nasalis) f 1 /), 

A— outer aspect; B — inner aspect. 
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77. Right lacrimal bone 
(os lacrimale) (J4). 

A— outer aspect; B— inner aspect, 




78, Vomer; from the right side 
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79. Vomer; superior aspect ( 2 /J), 



separates the posterior apertures of the nose (choanac) one from the 
i.eIht. 

The anterior and inferior edges are rough; the inferior one 
articulates with the nasal crests (crista nasalis) of the maxilla and 



palatine bone, while the anterior edge is bevelled and articulates 
with the perpendicular plate (lamina pfrpmdicularis) of the ethmoid 
bone superiorly and with the cartilaginous nasal septum inferiorly. 



THE MAXILLA 



The maxilla (Figs 80- 93, 49 and 51) is a paired bone situated 
in the superoanterior part of the visceral cranium. It is a pneu- 
matic bone fossa pneumatka) because it contains a iarge cavity, the 
maxillary sinus (sinus maxillaris} which is lined by mucous mem- 
brane. 

A body and four processes are distinguished in the bone. 

The body of the maxilla (corpus maxillae)* in which the maxil- 
lary sinus is lodged, has Four surfaces: superior, or orbital; anterior; 
media], or nasal- posterior, or infratemporal. 

The processes of the bone arc as follows; frontal zygomatic, 
alveolar, and palatine. 

The orbital surface (fades orhitalis) is smooth, triangular* and 
slightly inclined forwards, laterally, and downwards. It forms the 
inferior wall of the orbit (orbita). 

The medial border of the orbital surface articulates anteriorly 



with the lacrimal bone to form the lacrimom axillary suture (sutura 
lammomaxillitris); posteriorly of the lacrimal bone it articulate* 
with the orbital plate of the ethmoid bone to form the ethmoido- 
maxiilary suture (sutura zthmoidomaxdlaru)* and still further posteri- 
orly, it joins the orbital process of the palatine bone to form ihe 
palatomaxillary suture (sutura palatomaxillaris). 

The anterior border of the orbital surface is smooth and form* 
the free infraorbital margin (margo mfraorhitalis). It is serrated la- 
terally and is continuous with the zygomatic process (processus zygu- 
maticus). Medially the infraorbital margin curves upwards, tapers, 
and is continuous with the frontal process On which stretches lon- 
gitudinally the lacrimal crest (crista lacrimaiis anterior). 

The posterior border of the superior (orbital) surface, together 
with the inferior border of the orbital surface of the greater wings 
of the sphenoid bone t which runs parallel with it, forms the infe- 
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80* Right maxilla\ anterolateral aspect ( ] /) f 




81. Right maxilla; medial aspect (J/j). 
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rior orbital fissure (fissura orbitalis inferior). In the middle of Its dis- 
tance the inferior wall of the fissure bears a small infraorbital 
groove (sulcus infraorbitalis) which stretches forwards and becomes 
deeper to be gradually continuous with the infraorbital canal (can- 
alis infraorbitalis). The groove and the canal transmit ihe infraorbi- 
tal nerve, arteries, and veins. The canal describes an arch and 
opens on the anterior surface of the body of the maxilla. The infe- 
rior wall of the canal has small openings of the anterior dental can- 
als which are called anterior dental foramina (Fig. 82); they trans- 
mit nerves to the anterior maxillary teethn 

The posterior surface (fades infratemporalis) Faces the infratem- 
poral and pterygopalatine fossae. It is uneven, often convex, and 
forms the maxillary tuberosity (tuber maxillae ), Two or three small 
openings of the dental canals, the dental Foramina (foramina alve- 
olaria) (Figs 80 and 82), can be seen on it; they transmit nerves to 
the posterior maxillary teeth. 

The anterior surface (fades anterior) is slightly curved. A rather 
large infraorbital foramen (foramen infraorbital) opens on it below 
the infraorbital margin and still further below is a small depression 
called the canine Fossa (fossa canina) which is the site of origin of 
the levator anguli oris muscle. 

The anterior surface is continuous downwards with the ante- 
rior (buccal) surface of the alveolar process (processus alueolaris). 
The alveolar process has a series uf depressions between ridges, 
which are called the alveolar juga (juga alueolaria). 

Medially and forwards, towards the nose, the anterior surface 
of the body of the maxilla continues as a sharp edge of the nasal 
notch (incisura nasalis). The notch terminates below as the anterior 
nasal spine (spina nasalis anterior). The nasal notches of both maxil- 
lae limit the anterior bony aperture of the nose (apertura piriformis) 
which leads into the nasal cavity. 

The nasal surface (fades nasalis) of the maxilla (Fig 81) has a 
more complex structure. In its superoposterior angle is the hiatus 
of the maxillary sinus (hiatus sinus maxillaris) leading into the sinus 
m axillaris. To the back of the hiatus the rough nasal surface artic- 
ulates with the perpendicular plaLc of the palatine bone by means 
of a suture and carries a vertical greater palatine groove (sulcus pa- 
latini major) contributing to the formation of the walls of the 
greater palatine canal (canalis palatinus major). In front of the hia- 
tus of the maxillary sinus stretches the nasolacrimal groove (sulcus 
lacrimaiis) which is limited by the posterior border of the frontal 
process anteriorly. The groove closes to form the nasolacrimal 
canal (canalis nasolacrimal^); the groove meets the lacrimal bone su- 
periorly and the lacrimal process of the inferior concha inferiorly. 
Still further to the front the nasal surface carries a horizontal emi- 
nence called the concha! crest (crista conchalis) to which the inferior 
nasal concha is attached- 

From the superior border of the nasal surface at its junction 
with the anterior surface projects upwards the frontal process (pro- 
cessus frontalis). It has a medial (nasal) and lateral (facial) surfaces. 
The lateral surface is separated into an anterior and posterior pans 
by the lacrimal crest (crista lacrimaiis anterior). The posterior part is 
continuous downwards with the nasolacrimal groove (sulcus lacri- 
maiis). The inner, lacrimaJ border (mar go lacrimaiis) of the frontal 



process articulates with the lacrimal bone to form the la crimom ax- 
illary suture (sutura lacrimomaxillaris). The ethmoidal crest (cru ; 
ethmoidalis) stretches from front to back on the medial surface, Th 
superior border of the frontal process is serrated and articulate? 
with the nasal part of the frontal bone to form the frontomaxillar' 
suture (sulura fron tomaxillaris). The anterior border of the fronta 
process unites with the nasal bone to form the nasomaxillary su- 
ture (sutura nasomaxillaris). 

The zygomatic process (processus ^ygoviaticus) projects from the 
late ro superior angle of the body. Its rough end unites with the zy- 
gomatic bone (os zygomaticum) to form the zygomaticomaxillary su- 
ture (sutura zygo matkomaxillaris) . 

The palatine process (processus palatinus) (Figs 81 and 83) \> a 
horizontal bony plate extending medially from the inferior border 
of the nasal surface of the body of the maxilla and together with 
the horizontal plate of the palatine bone forms the bony septum 
between Lhe nasal cavity and die cavity of the mouth. Both maxil- 
lae unite by means of the rough medial borders of their palatine 
processes to form the median palatine suture (sulura palatina medi- 
ana). 

The palatine processes form a sharp marginal projection facin? 
the nasal cavity; this is the nasal crest (crista nasalis) which adjoin? 
the inferior border of the vomer and the cartilaginous nasal sep- 
tum- The posterior border of the palatine process meets the ante- 
rior border of the horizontal part of the palatine bone to form the 
transverse palatine suture (sutura palatina transversa). The superior 
surface of the palatine processes is smooth and slightly cone a \ e 
The inferior surface is rough and carries two palatine grooves (sulci 
palatini) close to its posterior end; the sulci are separated from one 
another by small palatine spines {spinue palatinae)\ both transmit 
vessels and nerves. An incisive canal (canalis indsivus) forms be- 
tween the right and left palatine processes at the anterior border 
The incisive foramen (foramen indsivum) niay be found on one of 
the processes, in which case an incisive groove is seen on the con- 
tralateral process. 

The alveolar process (processus alueolaris) (Figs SO and 83) 
whose development is associated w T ith the development of the 
teeth, projects downwards from the inferior border of the body of 
the bone and describes an arch which is convex anteriorly and la- 
tera||y H The inferior surface of this region,, the alveolar arch (arcm 
areolaris), has a row of tooth sockets (aheoli deniales) for the roots 
of eight teeth on both sides, The sockets are separated from out 
another by interalveolar septa (septa interalveolaria). Some or the 
sockets are in turn divided by interradicular septa (septa interradku- 
laria) into smaller sockets according to the number of roots which 
the tooth has. 

The anterior surface of the alveolar process bears longitudinal 
ridges called alveolar juga (juga alueolaria) corresponding to the 
five anterior sockets* In the foetus, part of the alveolar process with 
the sockets for the two anterior incisors is a separate incisive bone 
(os indsivum) which fuses early with the rest of the maxillary alveo- 
lar process. Both alveolar processes meet in the middle to form the 
intermaxillary suture (sutura intermaxillaris). 



Created with novaPDF Printer ( www.novaPDF.com ) 



THE BONES OF THE FACE 



H5 



Probe- in foramen alveolate 
Probe in foramen alveolate 
Sinus maxiliaris 



Probes in foramina J , 
alv solaria \ 



Probes in canales 
alveolares 




Canal is infraorbital 



Probes in canales 
alveolares 



82. Right maxilla; 
anterolateral aspect (J/J). 

(The dental canals are opened) 




83, Maxillae; inferior aspect (X), 
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THE PALATINE BONE 



The pal aline hone (os palatinum) (Figs 84-86; 108) is a paired 
bone. It is a curved plate situated in the back of the nasal cavity. 
Tlit 1 bone Forms pari ol lEk- tlonr hard palate] and the lateral 
wall of the nasal cavity. A horizontal plate (lamina hori^ontalis) and 
a perpendicular plate (lamina perptndtcularis) are distinguished in 
the palatine bone. The horizontal plates of both palatine bones 
meel on the midline of the hard palate to form the posterior part 
of the median palatine suture (sutura palatina mediana) and articu- 
late with the two palatine processes of the maxillae, which are lo- 
cated in front of them t to form the transverse palatine suture (su- 
tura palatina transversa)* 

The horizontal plate carries a posterior nasal spine (spina nasa- 
lis posterior) on the posteromedial end and a nasal crest (crista nasa- 
lis) on the medial border. The superior surface of the horizontal 
plate is slightly concave and smooth, the inferior surface is rough, 

A thick tubercle (p roaissa s p v ra m ida i i r , ] j ro j ec is back Wfi i rt Is from 
the lateral part of the base of the perpendicular plate. It is wedged 
into the notch between the plates or the pterygoid process of the 
sphenoid bone and limits the pterygoid fossa (fossa plerygoidea) 
from below. 

The inferior surface of the tubercle carries one or two lesser 



palatine foramina (foramina palatini minora) {sec Fig. 108). In front 
of them, on the inferior surface of the lateral border of the hori- 
zontal plate is the greater palatine foramen (foramen palatinum ma- 
jus) which is lodged in the suture between the palatine bone and 
the maxilla. 

The thin bony perpendicular plate of the palatine bone arises 
at a right angle and adjoins the anterior margin of the medial sur- 
face of the pterygoid process and the posterior part of the nasal 
surface of the body of the maxilla, Its lateral surface carries the 
greater palatine groove (sulcus palatinus major) which together with 
the palatine groove of the maxilla and the pterygoid process Forms 
the greater palatine canal (canalis palatinus major). The canal open^ 
on the hard palate by the greater palatine foramen (foramen palati- 
num majus). 

The medial surface of the perpendicular plate bears the con- 
ch al crest (crista conthalis) which is a marking- of fusion of the plate 
with the posterior part of lhc inferior nasal concha. 

Slightly above it is the ethmoidal crest ( crista dhmoidalis) for at- 
tachment of the middle nasal concha of the ethmoid bone. 

The superior border of the perpendicular plate terminates as 
two processes: one is the orbital process (processus orbitalis) (Fig, 85) 



Processus orbitalis 



Crista ethmoidal is 



Lamina 
pe rpe ndicula ri s — »- 

Crista conch a lis 



1 nci su ra sph e rtopa latina 
/ Processus sphenoidal is 



Crista nasal is 



Fades nasal is 




Processus 
pyramidaiis 



Incisura sphenopalatina 



Processus sphenoidal 



Processus orbitalis 



Lamina horisiontalis 
Spina nasal is posterior 



Sulcus 
palatinus major P ^ 



Surface contributing JL', 

to formation 
of fossa pterygoidea 
Processus plerygoideus 1 




Factcs m axillaris 



Processus pyramidal is 



Lamina horizontal!* 



84, Right palatine bone (os palatinum) 
medial and posterior aspect (%). 



85. Right palatine bone (os palatinum); 
lateral aspect (%). 



Created with novaPDF Printer ( www.novaPDF.com ) 



THE BONES OF THE FACE 



87 



Processus orbital is 



Processus 
sphenoidal is 



Lam ins 
perpendkularis 




Incisura 
sphenopalatina 



Sulcus 
palatinus major 



Surface contributing to formation 
of fossa pterygoidea 



Lamina horizon talis 



Processus pyramidal is 



86* Right palatine hone (os palatinum); 
posterior aspect (^j). 



mmd die other is the sphenoidal process (processus spktnoidalis). The 
^scesses are separated by the sphenopalatine notch (indsura 
qpi 1 ■ >palatinaf The notch with the body of the sphenoid bone ad- 
Dt to it forms the sphenopalatine foramen (foramen sphenopalati- 

The orbital process (processus orbiialis) adjoins the orbital stir- 



Face of the in axil la; it often carries an air cell which is connected 
with the posterior cells of the ethmoid bone, 

The sphenoidal process (processus sphenoidale) rt.'achu.s iJic infr- 
rior surface of the body of the sphenoid bone, its concha, and the 
wings of the vomer. 



THE ZYGOMATIC BONE 



The zygomatic bone (os tygomaticum) (Figs 49-52 and S7) is a 
pmed bone and a component of the lateral parts of the visceral 
a. Three surfaces are distinguished on it. Its lateral surface 
ms lateralis) is shaped like an irregular quadrangle and is con- 
l. particularly in the region of the protuberance. 
Hie orbital surface (fades orbiialis) stretching medially and for- 
h concave. It forms part of the lateral and inferior walls of 
arbft and meets the lateral surface by means of a sharp and 
I margin which contributes inferiorly to the infraorbital mar- 
t**r%& mfraorhitalis). 

7be temporal surface (fades temporalis) faces the temporal 

* frontal process (processus frontalis) arises from the superior 
: trf the body of the bone. It articulates with the zygomatic 
of the frontal bone to form the frontozygomalic suture (su- 



tura frontoQgomatiea) and with the greater wing of the sphenoid 
bone to form the sphenozygomatic suture (sutura sphtnofygomatica). 

The zygomatic bone unites with the maxilla to form the zygo- 
maticomaxillary suture (sutura zygo ma ticomaxilla ris) . 

The orbital surface of the bone bears the zygomatic©- orbital 
foramen (foramen zygomaiicoorbitale) leading into a canal which bi- 
furcates in the bone. One branch of the canal opens on the ante- * 
rior surface of the bone as the zygomaticofacial foramen (foramen 
Zygomtdicofaciale), the other — on the temporal surface us the: zygo- 
maticotemporal foramen (foramen zygomaticotemporal*). These ca- 
nals transmit nerves. 

The posterior angle of the bone gives rise to the temporal pro- 
cess (processus temptrralis) which meets the zygomatic process of the 
temporal bone to form the zygomatic arch (areas zygomaticus). 
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Processus frontalis 
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87. Right zygomatic bone (os zygomaticum); (J/j). 
A — lateral aspect; B — medial aspect. 



THE MANDIBLE 



The mandible (m&ndibula) (see Figs 48-53; 88-91) is an un- 
paired bone forming the lower part of the visceral skull. A body 
(corpus mandibular) and two processes called rami (rami mandihulae) 
projecting upwards from its posterior end are distinguished. 

The body (corpus) is formed from two halves of the bone which 
Fuse on the midline to form a single bone during the first year of 
life. The outer surface of each half is convex, and the height of the 
body is greater than its width. A lower margin, or the base of the 
mandible (basis mandibular) and an upper margin formed by the 
alveolar part (pars alveolaris) are distinguished in the lower jaw. 

On the outer surface of the middle part of the body is the men- 
tal protuberance (protuberaniia mentalis) directly lateral of which on 
each side is the mental tubercle (luherculum mentale). The mental 
foramen (foramen menlale) transmitting vessels and nerves Is above 
and lateral of the tubercle, This foramen corresponds to the posi- 
tion of the root of the second premolar. To the back of the mental 
foramen is the oblique line (linen obliqua) which runs upwards and 
is continuous with the anterior border of the ramus of the mandible. 

The development of the alveolar part (pars alveolaris) is deter- 
mined by the teeth which it carries; it Is bounded superiorly by the 
alveolar arch (arcus alveolaris). ThU border bears 16 (8 on each 
side) tooth sockets (alveoli denlales) (see Fig, 89) separated From one 
another by interalveolar septa (septa interaheolaria). A multi-rooted 
socket lodging a tooth with two roots is divided by an inter-radicu- 
lar septum (septum interradicularia). 

The superior margin of the outer surface oF the body has a 



series of ridges and depressions called alveolar juga Quga atueo- 
lariaf 

A solitary or double mental spine, or genial tubercle (spina men- 
talis) is located on the inner surface of the body of the mandible 
near the midline; the geniohyoideus and geirioglossus muscles 
originate here. On the lower margin is a depression called the di- 
gastric fossa (fossa digastrrca) which serves for attachment of the di- 
gastric muscle. A mylohyoid line (tinea mylohyoidea) passes obli- 
quely on each side of the inner surface of the body towards the 
ramus; the mylohyoid muscle and part of the superior constrictor 
muscle of the pharynx arise here. 

Above this line in its anterior parts is the sublingual fossa (fo- 
vea sublingualis) lodging the sublingual gland; under the posterior 
part of the line is the submandibular fo&sa (fovea mbmandihularis) 
which is often poorly defined; it lodges the submandibular gland. 
Under the posterior part of the mylohyoid line also stretches the 
mylohyoid groove (sulcus mylohyoidtus) which lodges the mylohyoid 
vessels and nerves. 

The ramus of the mandible (ramus mandihulae) (Figs 88 and 91 ) 
is a wide bony plate arising from the posterior end of the body ob- 
liquely and posteriorly to Form the angle of the mandible (angulus 
mandihulae) with the lower margin of the body* 

A rough area called the masseteric tuberosity (tuberositas masse - 
terica) is located on the outer surface of the ramus in the region of 
the angle; it serves for attachment of the masseter muscle. In line 
with this tuberosity but on the inner surface is a smaller, ptery goid 
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Corpus m audi bulae Probe in ca n alts ma ndibu I ae 

introduced through foramen mentale 

88* The mandible (mandibula); outer aspect (Y^). 

(The external lamina of the compact bone substance is removed; a probe is intro- 
duced into the mandibular canaL) 




89. Mandible (mandibula); superior aspect (%). 
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A ngu I u s m audi b u I a e Tu berosi Las p tc ry goi dea 

90. Mandible (mandibula)\ Inner aspect (%). 




Corpus mimclibulye 



91- Mandible (mandibula) of an old man (%), 

(The teeth and alveolar part of the mandible are absent) 
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tuberosity (tuberositas pterygaidea) which is the site of origin of the 
middle pterygoid muscle. 

The mandibular foramen (foramen mandibular) is Located in the 
middle of the inner surface of the ramus; it is bounded medially 
and anteriorly by a s m a II bony projection called the lingula of the 
mandible (Unguis mandibulae). The foramen leads into the mandib- 
ular canal (canatis mandibulae) (Fig. 88) transmitting vessels and 
nerves, The canal is lodged in the spongy substance of the bone; It 
curves downwards and to the front and reaches almost the middle 
of the mandible and opens on the anterior surface of its body by 
means of the mental foramen (foramen m&ntale). 



On the superior end of the ramus are two processes which are 
separated by the mandibular notch (incisura mandibular)* The ante- 
rior process, called the corunoid process (pruausiis torotwideits) often 
has a rough area giving attachment to the temporal muscle^ the 
posterior, condyloid process (processus condylaris) articulates with 
the skull by means of the head of the mandible (caput mandibular) 
which is covered by cartilage. 

The head is continuous with the neck of the mandible (collum 
mandibular) on whose inner surface is seen a pterygoid pit (fovea 
pterygaidea) which gives attachment to the lateral pterygoid muscle. 



THE HYOID BONE 



The hyoid bone (as hyoideum) (Fig, 92) is situated below the 
tongue. It is shaped like a horse-shoe and can be felt through the 
skin in a lean person. It is attached to other bones by means of li- 
gaments. The hyoid bone consists of a body (corpus) and greater 
And lesser horns (cornua majora ct minora)* 

The body is a convex plate and carries a transverse and a verti- 
cal crests. The superior border of the plate is sharp, the inferior 
border is thickened. The lateral borders of the body are joined to 
the greater horns by means of articular surfaces or fibrous or hya- 
line cartilage, 



The greater horns project from the body to the back and later- 
ally. They are thinner and longer than the body and are slightly 
thickened on the ends, 

The lesser wings arise at the junction of the body and the 
greater wings. In some cases they remain cartilaginous. They are 
joined to the body either by means of a joint with a weakly tight- 
ened capsule or by means of connective tissue. Their ends are em- 
braced by the stylohyoid ligament (ligamentum stylohyoideum) which 
sometimes contains one or more small bones. 
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THE SKULL AS A WHOLE 



The sftull (cranium) (see Figs 48-53- 93-96) is separated into 
l wo large parts which are continuous with one another, The upper 
part is the skull cap, or caivaria (fornix cr&nii), the lower part is 
called the base (basis). 

The border separating these two large parts passes on a con- 
ventional line th rough the following structures: (1) external occipi- 
tal protuberance; (2) superior nuchal line; (3) base of the mastoid 



process; (4) superior margin of the porus acusticus extemus; 
(5) root of the zygomatic process of the temporal bone; (6) infra- 
temporal crest of the greater wing of the sphenoid bone; 
(7) sphenozygomatic suture; (8) zygomatic process of the frontal 
bone; (9) supra-orbital margin, and (10) nasal margin of the fron- 
tal bone, Above this line drawn through the structures named \< 
the calvaria, below Lhc line is the base of the skulL 





93. Skull (cranium); medial aspect of right half 

(%)■ 

(Sagittal section made to the left of the median plane,) 
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Linea mylohyoids* 
1 Processus palatin us 



94. Skull (cranium); medial aspect (represented semischemati- 
cally). 



Created with novaPDF Printer ( www.novaPDF.com ) 



THE SKULL AS A WHOLE 




95. Skull (cranium); inferior aspect (%). 

(Lower surface of base of skull, basis cranii externa.) 
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96 > Skull (cranium); inferior aspect (semisehematieal represen 
tation). 
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THE SKULL" CAP 



On examining the convex (external) surface of the skull cap, or 
calvaria (Figs 97 and 98) one can easily see that it is formed of 
hones joiiied by means of sutures (sutume). 

They articulate by means of connective tissue (syndesmosis). 

Sutures are one of the types of bone union. The bones contri- 
buting to the formation of the skull cap are joined by various types 
of sutures, some forming a serrated line T others an even line. A su- 
ture with a serrated line is called a serrated suture (sutura serraia). 
One in which the bones unite to form an even line may be called 
either a squamous sum re (sutura squamosa^ when the edges of one 
bone overlap the edge of the other bone (like the scales of fish), or 
a flat suture (sutura plana) when the edges of the united bones are 
even and in simple apposition. 



The sutures formed between the bones are usually named after 
the articulating bones. 

Some sutures of the calvaria are named according to directic ; 
or shape: the coronal suture (sutura coronalh) is the union between 
the frontal and parietal bones; the sagittal suture (sutura sagittahs 
is that between the parietal bones; the lambdoid suture (suturz 
lamhdmdea) is the junction between the occipital and pariet^ 

]juIH/>. 

On the lateral surface of the skull cap, below the Inferior tem- 
poral line (linea temporalis inferior) is the temporal area which b 
continuous downward s with the temporal fossa (fossa temporalis 
bounded laterally by the zygomatic process of the temporal bone 
(processus .^ygpmaticus qssis temporalis). 




97. Skull (cranium); posterior aspect 

(Without the mandible,) 
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1 Sutura coronal is 
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Os. occipital? 



Sutura lambdnklcii 



98, Skull cap or calvaria; internal aspect (% 



Tie anterior convexity of the calvaria is the forehead (from), 
posterior part of the calvaria has three eminences: the two lat- 
v are called parietal eminences (tubera paririalia), the poste- 
: is the occipuL Between Lhese three eminences is the 
upwardly projecting point of the roof, the top or crown of 

Heceitferal surface of the skull cap bears grooves and ridges 

rdBcd the relief of the brain and are its markings* 
is addition, the cerebral surface of the calvaria carries the 



markings of vessels and grooves of the venous sinuses. The largest 
groove stretches on the midline of the calvaria and is called the 
sagittal groove for the superior sagittal sinus (sulcus sinus sagittaUs 
superiority On the margins or the groove are seen small but deep 
granular pits (foveolae granulates) occupied by arachnoidal out- 
growths, In addition to these pits* two or three nutrient foramina 
(foramina nutriria) are seen in the posterior parts of the sagittal 
groove, usually not in the groove itself but at some distance from 
its edges. 
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THE BASE OF THE SKULL 



THE FONTANELLES 



One of the specific features of the skull of a newborn are fbnta- 
nelles (fonticuli cranii) (see Figs 3, 99 and 100}. These are unossified 
areas ol l he membranous cranium (desmocramum) which are lo- 
cated in places of future sutures. 

It is general knowledge that the calvaria undergoes structural 
changes during intrauterine life, i.e. it is a membranous structure 
covering the top of Lhe brain at first but is gradually replaced by 
bony tissue later without going through the stage of cartilage. This 
period is characterized by the appearance of bone nuclei (in the 
second or the beginning of the third intrauterine mouth) as islets 
in this or that bone. These islets merge later to form large bony 
plates which are the bony Framework of the various bones oF the 
calvaria. 

By the time of birth, however, areas of the membranous skull 
remain between the bones as narrow bauds and wider spaces called 
Fo [Handles. Due to their elasticity they may retract or protrude de- 
pending on the intracranial pressure; hence their name (dim. oFFr. 
Jontaine fountain). Six fontanel I es are distinguished on the skull of 
a newborn; among them two are paired and two unpaired. The un- 
paired are the anterior and posterior fontanelles, the paired — the 
sphenoidal and mastoid fontanel les + 

The anterior fontanelle (fonticulus anterior) (Fig. 100) is usually 



diamond -shaped and located at the junction of the sagittal* c 
ronal, and frontal sutures. It is normally ossified by the age : 
about two years. 

The posterior fontanelle (fonticuhis posterior) is triangular and ii 
found at the junction of the sagittal and lambdoid sutures. It 
sifxes at the beginning of the first year of liFe. 

The paired sphenoidal, or anterolateral Fontanelle [foniic^ ~ 
sphmvidalis) is situated on the anterolateral surface or the skull ari - 
ls bounded anteriorly and superiorly by the frontal and paries 
bones and inferiorly by the greater wing of the sphenoid bone anc 
the squamous part of the temporal bone. It closes soon afLer birth, 
sometimes by the end of the intrauterine period. 

The other paired Fontanelle, the mastoid, or posterolateral fon- 
tanelle (fonliculus mastoideus), is to the back of the sphenoidal omi r. 
the articulation of the occipital squama with the mastoid proce^ 
of the temporal bone. Ft ossifies in the same period as the sphe- 
noidal fontanelle* 

The remnants of the membranous skull permit considerable 
displacement of the cranial bones during delivery of the infant, a? 
a result of which passage of the head in the narrow parts of the 
birth canal is easier. 



THE BASE OF THE SKULL 



The base of the skull (basis cranii) (Figs 95, 96, 99, 101, 102} is 
the part of the skull located below the horizontal line which passes 
in front at the level of the supraorbital margin (margo supraorbita- 
ls} and at the back in the middle between the lambda and the ex- 
ternal occipital protuberance (protuberantia occipitalis externa). 

The external and the internal base (surface) of the skull are 
distinguished, 

The externa], or lower surface of the base of the skull (basis cra- 
nii externa) (Figs 95, 96) together with the bony palate is covered by 
the Facial bones. Here, to the back of the bony palate, project the 
pterygoid processes (processus pterigoidei) whose medial plates to- 
gether with the perpendicular plates of the palatine bones form the 
outer borders of the choanae which are divided by the vomer* 

Between the pterygoid processes, lateral and to the back of 
them, the external surface of the base is formed by the body and 
greater wings of the sphenoid bone, the inferior surface of the pe- 
trous and Lym panic parts and an area of the squamous part oF the 
temporal bone, and by the basilar part oF the occipital bone and 
anterior segment of its squama, 

The scaphoid fossa (fossa scaphoidea) is at the base of the medial 
plate of lite pterygoid process, to the back of which is the foramen 
lacerum which has irregular edges and is filled by cartilaginous tis- 
sue on a no n- macerated skull. The foramen ovale and the foramen 
spinosum open in the region of the greater wing of the sphenoid 
bone. Lateral of them is the articular fossa (fossa mandibularis) with 
an articular surface (fades articularis) bounded anteriorly by the 
eminentia articularis (tubermlum articulare). The carotid canal (cana- 



iis caroticus) opens on the inferior surface of the petrous part of the 
temporal bone + Lateral and to the back of the canal is the jugular 
fossa (fossa jugularis) leading into the jugular foramen (foramen ju- 
gularis) which is formed From union oF the jugular notches of the 
petrous part of the temporal bone and the condylar part of the oc- 
cipital bone. Lateral of the jugular Foramen is the styloid process 
(processus styloideus) and still Further laterally the mastoid process 
(processus mastoidcus). Between these two processes is the stylomas- 
toid foramen (foramen stylojnastoideum}. 

The body of the sphenoid bone articulates with the basilar pan 
of the occipital bone by means of the sphenooccipital joint (syn- 
chondrosis sphenooccipitalis). Another two synchondroses are distin- 
guished in the base of the skull. One is the sphetiopetrous joint 
(synchondrosis sphenopetrosa) and the other the petro- occipital joint 
(synchondrosis petrooccipiialis) which on a macerated skull are repre- 
sented, respectively, by the sphenopetrosal fissure (fissura sphenope- 
trosa) and the petro- occipital fissure (fissura petrooccipiialis) 
(Fig, 102), 

To the back, in the centre of the base of the skull is the fora- 
men magnum, to the front oF which on the basilar part of the oc- 
cipital bone is the pharyngeal tubercle (tuherculum pharyngeum), 
The foramen is embraced on both sides by the occipital condyles 
(condyli occipitalis). Posteriorly, almost on the midline, stretches the 
externa! occipital crest (crista occipitalis externa) and reaches the ex- 
ternal occipital protuberance (protuberantia occipitalis externa). The 
inferior and superior nuchal lines (lima nuchae inferior et linen nu- 
chae superior) arise from the crest. 
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99, Skull of a newborn] from the right side {J/fl. 




100. Skull of a newborn; superior aspect 
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THE BASE OF THE SKULL 




The internal, or upper surface of the base of the skull (basis cra- 
nii interna) (Figs 101 and 102) is a concave irregular surface re- 
flecting the pattern of the brain lodged on it. It has three depres- 
sions, tailed the anterior, middle, and posterior cranial fossae. 

The anterior cranial fossa (fossa cranii anterior) is the most shal- 
low. Its floor is formed by the orbital plate (pars orhitalis) of the 
Frontal bone, the lesser wings (alae minores) of the sphenoid bone, 
and the cribriform plate (lamina cribrosa) of the ethmoid bone. Pos- 
teriorly it is bounded by the edge of the lesser wings and the tuber- 
culum sellae* The region of the cribriform plate is the deepest part. 
The crista galli projects here. In front of the crista galli is the fo- 
ramen caecum (foramen cecum)* 

The middle cranial fossa (fossa cranii media) is the deepest in 
the lateral parts ; in its central part projects the sella turcica which 



bears the hypophyseal fossa (fossa hypapkysialis) in the centre. The 
edge of the lesser wings of the sphenoid bone limits the middle 
cranial fossa anteriorly, while the dorsum sellae and the superior 
border of the petrous part (margo superior partis peirosae) limit it 
posteriorly. The floor of the middle fossa is formed by the body 
(corpus) and the greater wings (alae majores) of the sphenoid bone, 
the anterior surfaces pf the petrous part (fades anteriores partis peiro- 
sae) and the cerebral surface (fades cerebralis) of the squamous part 
of the temporal bone. The carotid grooves (suld carotid) are located 
on the floor of the fossae to both sides of the base of the sella tur- 
cica; each groove runs backwards, downwards, and laterally to the 
apex of the petrous part and leads into the carotid canal (canalis ca- 
roticus). The following structures open into the lateral parts of the 
middle cranial fossa: optic foramen (canalis opticus), superior orbi- 
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Crista occipitalis interna 



Squama occipitalis 



102, Upper surface of base of skull (basis cranii interna); 
superior aspect (semischematical representation). 



future (fissura orbitalis superior), foramen Ucerum t foramen ro- 
foramen ovale, and foramen spinosum. The anterior sur- 
of the petrous part bears the trigeminal impression fimpressio 
^J, tegmen tympani, arcuate eminence (eminentia arcuata)^ 
grooves for the greater and lesser petrosal nerves. 
The posterior cranial fossa (fossa cranii posterior) is limited ante- 
bv the dorsum sellae and superior border of the petrous 
the posterior border of the Fossa passes along the groove for 
r sinus (sulcus sinus transversus) and the internal occtpi- 
ace (praiuberantia occipitalis interna)* The posterior era- 
Ha is the deepest and its floor is formed by almost the whole 
t occipital bone (except for the tipper part of the squama), by 
if the body of the sphenoid bone (a small area to the back of 
sellae), posterior surface of the petrous part, and the 



occipital angle of the parietal bone, In the centre of the fossa is the 
foramen magnum in front of which is the clivus formed by the 
body of the sphenoid bone and the basilar part of the occipital 
bone. The anterior condylar canal (canalis kypoglossi) opens at Lie 
lateral semic ire u inference of the foramen magnum. The posterior 
condylar canal (canaiis condylars) lying lateral of the anterior con- 
dylar canal and to the back of the jugular foramen (foramen jugula- 
ris) is found occasionally. The internal occipital crest (crista occipita- 
lis interna) ascends on die midline from the posterior border of the 
Foramen magnum to the internal occipital protuberance. A little 
above the crest, on both sides of the emitientta cniciata femmentia 
cruciformis) arise grooves for the transverse sinus (sulci sinus trans- 
uersi) and are continuous with the sigmoid groove (sulcus sinus sig- 
maidd) which terminates at the jugular foramen. 
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THE CAVITY OF THE NOSE 



The cavity of the nose (tavum nasi) (see Figs 93, 94, 103-107) is 
located in the middle or the superior part of the visceral cranium, 
Its elements are Lhe nasal cavity proper and the paranasal sinuses 
situated superiorly, laterally, and to the back of it. The frontal si- 
nuses (stmts frontalis) are above and in front of the cavity, the eth- 
moidal cells (cellulae elhmaiddes), or the ethmoidal labyrinths (labyr- 
tnihi ethmoidals) are situated on each side of the cavity t the 
maxillary sinuses (sinus tnaxillares) are slightly below, and the sphe- 
noidal sinuses (sinus sphenoidale*} are situated to the back and 
above. 

The cavity of the nose is divided by the osseous nasal septum 
(septum, nasi osseum) into the right and left halves. The paranasal si- 
nuses and the cells of the ethmoidal labyrinth open into each half. 
The cavity of the nose is located in the sagittal plane and its ante- 
rior opening is called the anterior (or piriform) bony aperture of 
the nose (apertura piriformis), the posterior openings are called the 
posterior apertures of the nose (choanae). 



The piriform aperture (apertura piriformis) (see Figs 48 and 49) 
is bounded above by the free borders of the nasal bones, laterally 
by the nasal notches (indsurat nasales) of the maxillae, and inferi- 
orly by the anterior nasal spine (spina nasalis anterior). 

The choanae are openings almost oval in shape which are sepa- 
rated by the posterior border of the vomer. They are formed below 
by the posterior border of the horizontal plates of the palatine 
bones, on both sides by the medial plates of the pterygoid pro- 
cesses of the sphenoid bone, and above by the body of this bone, 
the wings of the vomer, and the vaginal processes of the pterygoid 
processes of the sphenoid bone. 

The osseous nasal septum (septum nasi osseum) {see Figs 93 and 
94) is situated in the cavity of the nose and is usually curved to me 
nght or left side. It is formed by the perpendicular plate of the eth- 
moid bone above and by the vomer below and at the back; the in- 
ferior border of the vomer unites with the nasal crests of the maxil- 
lae and palatine bones. 




103. Right lateral wall of skeleton of the cavity of the nose (cavum nasi) 

(Sagittal section made to the right of osseous nasal septum,) 
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Sinus frontalis 
Meatus nasi superior 
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Meatus nasi medius 
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Meatus nasi inferior 
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104. Right lateral wall of skeleton of the cavity of the nose (J^). 

(Sagittal section made to the right of osseous nasal septum. The superior, middle, and intV- 
rior nasal conchae are partly removed.) 



The inferior wall of the nasal cavity is formed by the bony pal- 
« pefalum esseum) (see Fig* 107). 

Tbe superior wall (or roof) of the cavity of the nose is formed 
r dje inner surface of the bones of the nose, the nasal parts of the 
ratal bones, and Lhe cribriform plate of the ethmoid bone. 
s*3a*h which the cavity communicates with the anterior cranial 
iw> 'fossa cranii anterior). The anterior surface of the body of the 
: --one forms Lite posterior part of the superior wall. 
Hie lateral wall U formed by the surfaces of the frontal process 
md body of the maxilla facing the cavity of the nose, the lacrimal 
Bt, by the labyrinth of the ethmoid bone with its uncinate pro- 
tm, the perpendicular plate of the palatine bone, and the medial 
pom of the pterygoid process of the sphenoid bone. Three nasal 
extend from the lateral wall towards the nasal septum: the 
nasal concha (concha nasalis superior),, the middle nasal con- 



cha (concha nasalis media) and the inFerior nasal concha (concha nasa- 
lis inferior). Three longitudinal passages form between the conchae 
and the lateral wall of the nasal cavity (Figs 103 and 104), These 
are Lhe superior meatus of Lhe nose located under Lhe superior con- 
cha, the middle meatus of the nose under the middle concha, and 
the inferior meatus of the nose under the inferior concha. 

The superior meatus of the nose (meatus nasi superior) is shorter 
and narrower than the other two and occupies only the posterior 
parts of the nasal cavity. It is inclined slightly to the back and 
downwards and its posterior end reaches Lhe sphenopalatine fo- 
ramen (foramen sphenopalatinnm). The posterior ethmoidal cells (cel- 
lulae ethmoidales posteriores) open into the anterior part of the supe- 
rior meatus* Above the superior nasal concha is the sphenoeth- 
moidal recess (recessus sphenoethmoidalis) in the region of which the 
sphenoidal sinus (sinus sphetwidatis) opens, 
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105. Skeleton of the cavity of the nose and orbits; 
posterior aspect (%). 

(Frontal section through base of temporal processes of zygomatic bones.) 



The middle meatus of the nose (meatus nasi medius) runs paral- 
lel to the superior meatus on the whole, but is- much longer and 
wider. The maxillary sinus (sinus maxitlaris) opens into it. On an in- 
tact skull the opening or' the sinus U markedly narrowed by the 
neighbouring bones, namely, by the perpendicular plate of the pal- 
atine bone posteriorly, and by the maxillary and ethmoidal pro- 
cesses of the inferior nasal concha and the uncinate process of the 
ethmoid bone iiiferiorly- 

The uncinate process (processus uncinatus) descending slightly to 
the back divides the opening of the maxillary shins into an antero- 
inferior part and a posterosuperior part. The posterosuperior part 
is located between the large ethmoidal bulla (bulla ctkmmdalis) and 
the uncinate process. The opening into the maxillary cavity is seen 
on a non-macerated skull; it is called the hiatus semilunaris. The 
superior, wider, part of the hiatus is called the infundimilum of the 



ethmoid (injundibuhm ethmoidale). The middle nasal meatus com- 
municates with the openings of the anterior ethmoidal cells by 
means of the hiatus and superiorly through the aperture of the 
frontal sinus (apertvra sinus frontalis), with the frontal sinus (sinus 
frontalis). 

The inferior meatus of the nose (meatus nasi inferior) is the long- 
est and widest. Near its anterior end is the inferior opening of the 
nasolacrimal canal (canalis n&solacrimalis) (Fig. 104), The inferior 
nasal concha h the superior wall of the inferior meatus, while the 
inferior wall is formed by the palatine process of the maxilla and 
the horizontal plate of the palatine bone, The space on both sides 
of the nasal septum, between it and the conchae, is a narrow slit 
called the common meatus of the nose. To the back of the conch ai 
it is continuous with a very short posterior nans (meatus nasopharyn- 
gtus) opening by means of the choanae into the pharynx. 
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Oellulae ethmoidals 




106. Skeleton of the cavity of the nose and orbits; 
inferior aspect (%). 

(Horizontal section through median parts of orbital openings.) 



Spina nasatts anterior 

Foramen indsivum 




pal a tin us t Lamina lateralis 
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107, Skeleton of the cavity of ike nose; 
superior aspect (K). 

(Inferior wall of nasal cavity. Horizontal section through zygo- 
matic processes of m axillae.) 



} processus, 
pterygoid^ 
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THE BONY PALATE 



The bony palate (palatum osseum) (Fig. 108) is the floor oF the 
cavity of the nose (cazmm nasi) and the roof of the cavity of the 
mouth (cavum oris). 

The anterior two thirds of the skeleton of the bony palate are 
formed by the palatine processes of the maxilla, the posterior part 
by the horizontal plates of the palatine bones and their pyramidal 
processes. 

Anteriorly and laterally the bony palate is bounded by the 
alveolar processes of the maxilla. The median palatine suture (su- 
tura palatina mediana) stretches from front to back (sagittal ly) on 
the midline of the palate* It forms from the union (if both palatine 
processes of the maxilla and of both horizontal plates of the pala- 
tine bone. The posterior parts of this suture are crossed f ron tally 
by the Iran s verse palatine suture (sutura palatina transversa) formed 
from union of the palatine processes of me maxilla with the hori- 
zontal plates ol the palatine bones. On the anterior end of the me- 



dian palatine suture to the back of the incisor alveoli are the inci- 
sive foramina (foramina incisiva) transmitting nerves and vesseh 
and leading into the incisive canals (canales ineisivi). Each incisive 
canal has two openings on the superior (nasal) surface of the hard 
palate which are located to both sides of the nasal crest (crista nasa- 
lis). To each side of the incisive foramen the skull of a child, and 
sometimes that of an adult, carries a poorly defined incisive suture 
(sutura incisiva) {Fig. 108) which forms from articulation of the in- 
constantly found incisive bone (as indsiuum) with the palatine pro- 
cess of die maxilla, In the posterolateral parts of the bony palate, 
on each side, is a greater palatine foramen (foramen palatinum ma- 
jus) to the back of which lies one or two lesser palatine foramina 
(foramina palatina minor a). Two palatine groove* (sulci palatini) are 
located on each side of the bone palate in front of the greater pala- 
tine foramen; these are markings of vessels and nerves. 



THE ORBIT 



The eye socket, or orbit (orhiia) (Figs 48, 49 1 and 109} is a cav- 
ity whose four sides form an irregular pyramid. It lodges the eye- 
ball with its muscles, vessels and nerves, as well as the lacrimal 
gland and fatty tissue. It opens in front by a large orbital opening 
(aditus orbitae) which forms the base of the pyramid as it were. The 
orbital cavity becomes slightly wider immediately at the aditus, but 
gradually narrows to the back. The longitudinal axes of both or- 
bits, drawn from the middle of the aditus to the middle of the op- 
tic canal, meet in the region of the sella turcica^ The orbit borders 
upon the lateral wall of the nasal cavity medially, the correspond- 
ing part of the anterior cranial fossa superiorly, die temporal fossa 
laterally, and the superior wall of the maxillary sinus inferiorly. 

The orbital opening has a quadrangular contour with rounded 
angles. The superior border is bounded by the supraorbital margin 
(margo supraorbital^) and zygomatic process of the frontal bone. 
On the medial side the aditus is limited by the nasal part of the 
frontal bone and the frontal process of the maxilla. The inferior 
border is formed by the infraorbital margin (margo infraorbitalis) of 
the maxilla and the adjoining part of the zygomatic bone* 

The lateral border of the aditus is formed by the zygomatic 
bone- All the orbital walls are smooth* The superior wall, or roof 
(paries superior orbitae) is formed by the orbital part of the frontal 
bone and, at the back, by the lesser wings of the sphenoid bone. 
Between these two bones stretches the sphenofrontal suture (sutura 
sphenafrontalis). The optic canal (canalis opticus) transmitting the op- 
tic nerve and ophthalmic artery is located at the root of each lesser 
wing. At the anterior border of the superior wall t closer to the la- 
teral angle, is the fossa for the lacrimal gland (fossa gland ulae lacri- 
mails) and in front of and medially to the border are the trochlear 
fossa (fovea trocklearis) and the trochlear spine (spina trocklearis), 
The lateral wall of the orbit (paries lateralis orbitae) is formed 



posteriorly by the orbital surface of the greater wing of the sphe- 
noid bone and anteriorly by die orbital surface of the zygomatic 
bone. The sphenozygomatic suture (sutura spheno^gomatka) passes 
between these bones. The roof is separated from the lateral wall by 
the superior orbital fissure (fissura orbitalis superior) which is be- 
tween the greater and lesser wings of the sphenoid bone. The orbi- 
tal surface of the zygomatic bone carries the zygomatico- orbital 
foramen (foramen zygomaticoorbital*). 

The inferior wall T or floor of the orbit (paries inferior orbitae) is 
formed for the most part by the orbital surface of the maxilla. The 
lateral part of the orbital surface of the zygomatic bone and, poste^ 
riorly, the orbital process of the palatine bone also contribute to 
the formation of the floor of the orbit. Between the inferior border 
of the orbital surface of the greater wing and the posterior border 
of the orbital surface of the maxilla is the inferior orbital fissure 
(fissura orbitalis inferior) whose anterior end reaches the zygomatic 
bone + Through this fissure the orbital cavity communicates with 
the pterygopalatine and infratemporal fossae. The infraorbital 
groove (sulcus infraorbitalis) arises on the lateral border of the infe- 
rior surface of the maxilla and is continuous with the infraorbital 
canal (canalis infraorbitalis) passing deep in the anterior parts of the 
inferior orbital wall 

The medial wall of the orbit (paries medialis orbitae) (Fig. 109) is 
formed (from front to back) by the lacrimal bone T the orbital plate 
of the ethmoid bone, and lateral surface of the body of the sphe- 
noid bone. In the anterior part of the wall is the lacrimal groove 
(sulcus lacrimalis) which is continuous with the fossa of the lacrimal 
sac (fossa sacci lacrimalis)^ which in turn is continuous downwards 
with the nasolacrimal canal (canalis nasolacrimalts). 

The superior border of the medial wall of the orbit bears two 
openings; the anterior ethmoidal foramen (foramen ethmoidal atite- 
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108, Bony palate (palatum osseum); inferior aspect (% 
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Probe in canal is opticus 

Lamina orbitalis 
ossis ethmoidals 

Sutura 
ethmoiclcom axillaris 

Processus orbitalis 
laminae perpendicular is 
ossis palatini 

Canalis ptervgoideus 
(opened) 

Foramen sphenopalalinum 




Sutura frontolacrimalis 
Os lacrimale 

Crista lacrimals posterior 



Sutura bcri mom axillaris 
Sulcus infra orbitalis 
Canalis infraorbitals (opened) 

Sinus m axillaris (opened) 



109, Right orbit (orbita) and pterygopalatine fossa 
(fossa pterygopalaiina) (%). 

(Medial wall of right orbit. The lateral wall of maxillary sinus is removed by vertical section,) 
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rius) which opens al the anterior end of the Pronto ethmoidal su- 
ture, and the posterior ethmoidal foramen (foramen ethmoidals poste- 
rior) found close to the posterior end of this suture. The optic 
canal (canalis opticus) is in the posterior angle of the medial wall; 



the cavity of the orbit communicates with uHe cavity of the skull by 
means of it. 

The walls of the orbit are covered by a fine periosteum which is 
called the peri orbit {periorbita). 



THE TEMPORAL FOSSA 



The temporal fossa (fossa temporalis) (sec Figs 50, 51, and 110) 
is situated on each side on the outer lateral surface of the skull Su- 
periorly and posteriorly it is separated From the other areas of the 
caJvaria by the superior temporal line (linea temporalis superior) of 
the parietal and Frontal bones, which is in essence a conventional 
boundary line, The medial wall of the temporal fossa is formed by 
the inferior part of the external surface of the parietal bone in the 
region of the sphenoidal angle, the temporal surface of the squa- 
mous part of the temporal bone, and the external surface of the 



greater wing of the sphenoid bane. The anterior wall is formed by 
the zygomatic bone and part of the frontal bone posterior to the 
superior temporal line. Laterally the fossa is bounded by the zygo- 
matic arch. 

The inferior margin of the temporal fossa is bounded by the 
infratemporal crest (arista infratemporalis) of the sphenoid bone. 

The zygomaticotemporal foramen (foramen zygQmalkottmpQrak} 
opens on the anterior wall of the temporal fossa. The fossa is oc- 
cupied by the temporal muscle, fascia, fat, vessels, and nerves. 



983491) Int - Sinelnikow Bd, I (span,), - rh, lilp, Tn/4, 277 - Bild 110, 



Pars squamosa ossis 
temporalis 



Crista 
infratemporal!* 




Fossa infra temporal is 
Fossa pterygopalatine 



Lamina lateralis 
processus pterygoidcus 

Processus pyramid a] is 
ossis palatini 

Hamulus pterygoids us 



Ala major 

Sutura sphenosquamosa 
Sitt ura sp he no zygoma tic a 



Fissura orbital is inferior 
Foramen sphenopaEafinum 

Foramina alvcolarla 



110. Right temporal fossa (fossa temporalis), infratemporal fossa 
(fossa mfratemporalis), and pterygopalatine fossa 
(fossa pterygopalatina) (%). 

(The zygomatic arch is re moved .J 
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THE INFRATEMPORAL FOSSA 



The infratemporal fossa (fossa infratemporalis) (Fig, 110) is 
shorter and narrower than the temporal fossa but its transverse di- 
mension is larger. Its superior wall is Formed by part of the greater 
wing of the sphenoid bone medial to the infratemporal crest. 

The anterior wall is formed by the posterior part of the maxil- 
lary tuberosity. The lateral plate of the pterygoid process of the 
sphenoid bone is the medial wall of the infratemporal fossa. Exter- 
nally and downwards the fossa has no bony walh Laterally it is lim- 



ited by the ramus of the mandible. At the junction of the anterior 
and medial walls the infratemporal fossa becomes deeper and is 
continuous with a funnel- like slit known as the pterygopalatine 
fossa (fossa plerygopalaiina ). 

Anteriorly the infratemporal fossa communicates with the cav- 
ity of the orbit through the inferior orbital fissure. The Fossa con- 
tains the lower portion of- the temporal muscle, the lateral ptery- 
goid muscle, some vessels and nerves, 



THE PTERYGOPALATINE FOSSA 



The ptery gopalatine fossa (fossa ptsTygopaialina) (see Figs 109 
and 110) is Formed by parts of the maxilla, the sphenoid and pala- 
tine bones. It is connected with the infratemporal fossa through 
the pterygomaxillary fissure (fissura pterygomaxillaris) which is wide 
upwards and narrow downwards. The pterygopalatine fossa is 
bounded anteriorly by the infratemporal surface or the maxilla (or, 
to be more precise, the maxillary tuberosity), posteriorly by the 
pterygoid process of the sphenoid bone, medially by the lateral 
surface of the perpendicular plate of the palatine bone, and superi- 
orly by the maxillary surface of the greater wing of the sphenoid 
bone. 

In its upper part the pterygopalatine fossa communicates in 
front with the orbit through the inferior orbital fissure (fissura orbi- 
talis inferior), medially with the cavity of the nose through the 
sphenopalatine foramen (foramen sphctwptilatinum}, to the back with 
the cranial cavity through the foramen rotundum and with the 



lower surface of die base of the skull through the pterygoid canal 
(canalh pterygoideus). The ptery gopalatine fossa is continuous later- 
ally with the infratemporal fossa. 

On a non-macerated skull the sphenopalatine foramen (fo- 
ramen sphenopalatinum) is closed by the mucous membrane or the 
nasal cavity; it transmits nerves and arteries into the cavity of the 
nose. 

In the lower part* the pterygopalatine fossa is continuous with 
a narrow canal the superior part of which is formed by the maxilla, 
the sphenoid and palatine bones, and the inferior part by only the 
maxilla and the palatine bone. The canal is called the greater pala- 
tine canal (canalis palatinus major) and opens on the hard palate by 
means of the greater palatine foramen and lesser palatine foramen 
(foramen patatinum majus et foramina palalina minora) ; it transmits 
nerves and vessels. 
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DEVELOPMENT AND AGE FEATURES 
OF THE BONES OF THE HEAD 



Two parts are distinguished in the skull, the cerebral and the 
facial, or visceral (extracerebral). The cerebral part consists of the 
skull cap (calvaria) and base which are formed by several bones. 
The bones of the calvaria develop in connective tissue and pass 
through two stages, the membranous and osseous (primary bones), 
by-passing the cartilaginous stage, The bones of the base also de- 
velop in connective tissue buLgo through three stages, the mem- 
branous, cartilaginous (secondary bones), and osseous. The devel- 
opment of the bones of the visceral skull is associated with the 
development of the branchial arches (first and second) which are 
the foundation of the facial part of the head. Some of the bones 
pass through three and the others through two (connective- tissue 
and osseous) developmental stages (see Figs 3, 99, 100, and 110a). 

The occipital bone (except for the upper portion of the squa- 
mous pan) is a secondary bone and has four enchondral ossifica- 
tion centres (points) which are all concentrated around the for- 
amen magnum (one on each side, one in front and the other at the 
back). The upper portion of the squamous part is a primary bone 
and has two ossification points (one on each side of the median 
plane). Complete fusion of all parts occurs on the 4~6th year of 
life. 

The parietal bone is a primary hone. Its points of ossification 
appear in the region of the future parietal eminence in the end of 
the 10th intrauterine week, The bone tissue grows radially in rela- 
tion to the eminence. The superior and inferior temporal lines 
start forming by the age of 12-15 years. 

The frontal bone is a primary bone and develops from two 
points of ossification; each point appears in the region of the fu- 
ture supraorbital margin in the end of the 9th week of the intra- 
uterine period. The frontal bone of the newborn consists of two 
halves whose fusion on the midplane begins in the 6th month after 
birth and is completed by the end of the 3rd year to form the fron- 
tal (metopic) suture which disappears by the age of 8 years. The 
frontal sinuses begin appearing in the first year of life. 

The sphenoid is a secondary' bone (except for the medial plate 
of the pterygoid process and the superolateral areas of the greater 



wings). It develops from enchondral nuclei which appear symmet- 
rically in the following order: in the region of the lesser wings, in 
the region of the greater wings, and in the body of the bone below 
the hypophyseal fossa in the 3rd month of the intrauterine period; 
iii the region of the carotid groove and the lingula in the beginning 
of the 4th intrauterine month; in the region of the anterior part of 
the body in the end of the 4th intrauterine month; two pairs of en- 
desmal nuclei give rise to the bone in the region of the media! 
plates of the pterygoid processes in the 3rd month and in the re- 
gion of the superolateral areas of the greater wings in the end of 
the 3rd intrauterine month, The sphenoid bone ossifies completely 
in the 10th year of life. The sinuses begin developing at the age of 
3 years. 

The temporal bone develops from the following points of os- 
sification: endesmal centres of the squama appear in the beginning 
of the 3rd month, those of the tympanic cavity at the end of the 
3rd month of the intrauterine period- enchondral points appear in 
the 5th month of the intrauterine period for the petrous part and 
at the end of the first year of life for the styloid process. The tym- 
panic part as such is absent in the newborn and is represented by a 
ring whose ossification begins in the 3rd month of the intrauterine 
period (see Fig. 99). As to the mastoid air cells, these are formed 
completely by the age of 5-6 years, Complete ossification of the 
temporal bone occurs by the age of 6 years, 

The ethmoid is a secondary bone, it develops in cartilage and 
its ossification begins in several points. The points of ossification 
appear earliest for the middle nasal concha (4th month of the in- 
trauterine development) and the superior nasal concha (5th intra- 
uterine month). Two nuclei appear in the 9th month for the cribri- 
form plate. The ossification nucleus of the orbital plate forms in 
the 6th mouth after birth and the plate ossifies rapidly, At the age 
of 2 years an ossification nucleus appears on each side for the fu- 
ture crista galli which forms from their fusion later. The perpendi- 
cular plate ossifies at the age of 6-8 years, and the ethmoid cells of 
the labyrinth are completely formed by the age of 12-14 years. 

The inferior nasal concha is a secondary bone; it has a single 
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THE SKULL OF A NEWBORN 
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110a. Bones of skull (ossa cranii) of a newborn. 

1 — occipital boric {os occipital?}, external surface 

2 — OCclpitat Uanc (tfs usxipltale}, internal turfite 

3 — aphestoid bone (os sphenoidale) 

4 — temporal bone (os tcxnporalc) 

5 — uinixitb 

t i — ■ i : :l i kl ible ( i [3 J nd ibula} 
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DEVELOPMENT OF THE BONES OF THE HEAD 



ossification nucleus which appears at the beginning of the 3rd 
month of the intrauterine period* 

The lacrimal bone is a primary bone. It develops from a single 
point of oss ili cation appearing on the 3rd intrauterine month. 

The vomer is ei primary bone developing from two endosteal 
centres of ossification appearing in the 2nd month of the intrauter- 
ine period. Each centre is situated parallel to the median plane. 
The right and lefl plates Fuse later, while the cartilage of the nasal 
septum located between them resorbs after birth. 

The maxilla is a primary bone developing from five endesmal 
centres of ossification, namely superolateral, inferolateral, antero- 
median, posteromedian, and middle centre. The superolateral cr li- 
tre forms the media! part of the orbital floor. The inferolateral cen- 
tre gives rise to the lateral part of the orbital floor, the zygomatic 
process, anterolateral part of the body, and the posterolateral wall 
of the alveolar process. The middle nucleus develops into the fron- 
tal process and part of the body below it. The posterior two thirds 
of the palatine process and the internal wall of the alveolar process 
corresponding to the canine tooth and molars arise from the pos- 
teromedian nucleus* The anteromedian ossification point gives ori- 
gin to the incisal part of the bone, Le, part of the alveolar process 
corresponding to the incisors, and the anterior third of the pala- 
tine process. In the 5th month the nuclei fuse but the incisive su- 
ture uniting the incisive bone with the other part of the maxilla 
persists m the newborn. The maxillary sinuses appear in the 6th 
month of the intrauterine period and develop fully by the age of 
12-14 years. 

The palatine bone is a primary bone- It develops from a single 
point or ossification which appears in the 2nd month of the intra- 
uterine life at the junction of the perpendicular and horizontal 
plates. 

The zygomatic bone is a primary bone. It forms from a single 
point of ossification appearing at the end of the 2nd month of the 
intrauterine period, 

The mandible develops as a paired bone and, according to its 
development, is a mixed bone; its condylar and co rone id processes 
which pass through the stage of cartilage are secondary bones T 
whereas the other part undergoes the stage of membranous ossifi- 
cation and is a primary bone. Each half of the mandible grooves 
the cartilage of the first branchial arch- the cartilage resorbs by the 
5th month of the intrauterine period and its distal segment forms 



the mental ossicle while the proximal end gives rise to the audi ton 
ossicles. The osseous union of both halves begins in the 3rd month 
after birth and is completed at the age of 2 years. 

The hyokl bone is a secondary bone. It develops From five 
points, one point giving rise to the body, one on each side for the 
greater horns, and another on either side for the lesser horns. In 
the body and greater horns the points of ossification appear at the 
end of the intrauterine period or soon after birth; the lesser hom> 
are ossified by the age of 13-15 years. The greater horns fuse with 
the body quite late, by 30-40 years of age and sometimes later; the 
lesser horns fuse in old age. 

The age distinctions of the skull as a whole, of its topographic 
areas and of the separate bones are expressed firstly by the differ- 
ent ratio of the cerebral to the visceral part. These differences, as 
well as the thickness of the bones, the size of the fossae and cavi- 
ties of the skull, the presence of the fontanelles, the cranial synos- 
toses, etc. are determined by the growth and development of the 
skull during five periods. The first period, from birth to the age of 
7 years, is characterized by acdve growth of the skull, particularly 
in size; the sutures became slightly narrower, the fontanelles grad- 
ually reduce in size, the cavities of the nose and orbits grow and 
acquire the proper shape; the relief of the mandible changes no- 
ticeably, In the second period, lasting to the age of 14 years, the 
size and shape of the skull and its parts change less actively than in 
the first period, but the fossae, mastoid process and the cavities of 
the orbits and nose grow noticeably larger. The third period lasts 
from puberty to the age of 25 years, The frontal parts (forehead) 
are shaped in this period, the visceral skull becomes longer, the re- 
gion of the zygomatic arches grows markedly, and the eminences 
become more prominent. The fourth period, lasting to the age of 
45 years, is firstly characterized by the ossification of sutures, 
which had started at the age of 20-30 years, being completed at its 
end, It has been noted that premature ossification of the sagittal 
suture leads to the formation of a short skull, premature ossifica^ 
tion of the coronal suture results in the formation of a long skull. 
The fifth period lasts from the age of 45 to old age and is charac- 
terized by atrophy first of the visceral and then of the cerebral 
skull and gradual loss of teeth, which has an effect on the shape of 
the jaws* Later, the alveolar processes are smoothed out and the 
whole skull becomes smaller. 
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THE BONES OF THE UPPER LIMB 

Ossa membri superioris 



The skeleton of the upper limb (skeleton membri mperioris) is divided into the bones of the girdle of the 
superior extremity, or shoulder girdle (ossa cinguii membri superioris) which includes tbe collar hone or clavi- 
cle (clamcula) and the scapula or shoulder blade, and the bones forming the skeleton of the free upper ex- 
tremity (skeleton membri superioris liberi); these include the humerus, bones of the forearm (ossa antebrachii^ 
and bones of the hand (ossa manus)* 



THE BONES 
OF THE SHOULDER GIRDLE 



THE SCAPULA 



The shoulder blade (scapula) (Figs 111-114 and 119) is a flat 
It is located between the muscles of the back over tbe second 
th ribs. It is triangular, in accordance with which three 
(upper, medial, and lateral) and three angles (superior, in- 
i and lateral) are distinguished in it. 
The upper border of the scapula (marga superior scapulae) is thin 
I bears in its lateral part the suprascapular notch (incisura scapu- 
; on. a non-macerated bone the notch is bridged by the superior 
ligament of the scapula or the suprascapular ligament 
transverswn scapulae superius) as a result of which an 
transmitting the suprascapular nerve is formed. 
Th* lateral parts of the upper border of the scapula are con tin- 
ts with the coracoid process (processus toracoideiis) which first p re- 
ft ■pwards but then curves at an angle and extends forwards 
i ligMlj laterally. 

The medial border (margo medialis scapulae) is longer and thin- 




ner than the upper border. It Faces the vertebral column and is eas- 
ily palpated through the skin. 

The lateral border (margo lateralis scapulae) is thick and faces 
the axillary region* 

The superior angle (angulus superior) is rounded and faces up- 
wards and medially. 

The inferior angle (angtdus inferior) is. rough, thick, and faces 
downwards. 

The lateral angle (angulus lateralis) is thickened- Its lateral sur- 
face bears a thickened shallow articular glenoid cavity (ca vitas gle- 
noidalis) For articulation with the articular surface of the head of 
the humerus. 

The lateral angle is separated from the rest of the scapula by a 
small narrowed part called the neck of the scapula (colhtm scapulae). 

In the region of the neck, above the superior margin of the gle- 
noid cavity is tbe supra glenoid tubercle (tuberculum mpraglenoidale) y 
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111. Bones of right upper limb fossa memhri superioris); 
anterior aspect (J^). 
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and below the glenoid cavity is the iiuraglenoid tubercle (tubercu- 
k mfraglmoidale). These are sites of the origin of muscles. 

The anterior, costal surface (fades costalis) is concave. It is oc- 
sisaed by the subscapular muscle and is called the subscapular 
tan (fossa sutscapularis). 

The posterior, dorsal surface (fades dormlis) is divided by the 
of the scapula (spina scapulae) into iwo parts. The smaller 
is situated above the spine and is called the supraspinous 
(fossa supraspinata); the other, larger part occupies the rest of 
dorsal surface and is called the infraspinous fossa (fossa infra- 



Faries articuhns aero mi i 



Acromion 



Processus coracokleus 



spinata)* They are the sites of origin of the supra spin atus and infra- 
spinatus muscles, respectively- 

The spine of the scapula (spina scapulae) is a well developed 
projection crossing the dorsal surface from the medial border to- 
wards the lateral angle. 

The lateral part of the spine of the scapula is strongly devel- 
oped and is continuous with the acromion stretching laterally and 
slightly forwards and carrying on its anterior edge the articular 
facet of the acromion (fades articularis acromii) for articulation with 
the clavicle. 



Angulus superior 




Co Hum scapulae 
Ca vitas glenoid a I is 

S 

Angutus lateralis 



J (ihcrculuni iiilrLti*]ijnoid:i5i: ■. »~ • 



Fossa siihhcapulai is 



Margo medial is 
Fades costalis 



Margo lateralis 



Angulus inferior 



112. Right scapula; anterior aspect {%). 
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THE SCAPULA 



Margo superior 




Angulus inferior 



113. Right scapula; posterior aspect (%)« 
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114. Right scapula; lateral aspect (%). 
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THE CLAVICLE 



THE CLAVICLE 



The clavicle fdwkdn) (Figs 111, 115, 116, 119) is a small tu- 
bular S-shaped bone. It has a body and two ends, the sternal end 
facing the manubrium sterni and the acromial end articulating 
with the acromion of the scapula, The sternal end and the adjoin- 
ing part of the body oF the clavicle are convex forwards, the rest of 
the clavicle is concave forwards. 

The middle part of the clavicle located between its ends is 
somewhat compressed from lop to bottom. On its inferior surface 
it has a relatively large nutrient foramen. The sternal end bears an 
impression for the costoclavicular ligament (imprtssio ligamenti cos- 
todavicularis), the acromial end carries the conoid tubercle (tvhercu- 



lum conoideum) and the trapezoid line (linea impezpidea)\ they give 
attachment to the conoid and trapezoid parts of the coracoclavicu- 
lar ligament. 

The superior surface of the clavicle is smooth. The sternal end 
{extremitas sternalisj is thick and carries on its internal surface the 
sternal articular facet (facies arlicularis sttrnalis) for articulation with 
the clavicular notch of the manubrium $terni. 

The acromial end (extrcmitas acromialu) is wider but slightly 
Lhinner than the sternal end. On its mfcrolateral surface is the ac- 
romial articular facet (fades artiaitaris acromiatk) For articulation 
with the acromion of the scapula, 



Faciei!; articularis sternal)* 




Extremttas acromial is 



Exlrumkas stc malts 



115. Right clavicle (clavicula); superior aspect (%}. 



Fades artieularls acromial Foramen nutricium 

Linea trapeze idea 



Facies articularis sternal is 




Exiremtias acromialis 

Tuberculum conoid eum 



Impressio lig. 
costoclavicularis 



Extremitas sternal is 



116. Right clavicle (clavicula); inferior aspect (%). 
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THE SKELETON OF THE 
FREE UPPER LIMB 

THE HUMERUS 



The humerus (sec Figs 11 I T 117-122) is a long tubular bone. A 
body, or shaft, and two ends, upper and lower, are distinguished in 

it 

The- body, nr shaft (corpus humeri) h eoipded superii u ly. while 
die lower pari is trihedral. A posterior and an anterior surfaces are 
distinguished in the lower part of the shaft* The posterior surface 
(fades posterior) is bounded by a lateral and medial borders (mar go 
lateralis et marge medialis). The anterior surface (fades anterior) is 
separated by a poorly defined border into an anteromedial surface 
(fades anterior medialis) and anterolateral surface (fades anterior later- 
alis). Slightly below the middle of its length the anteromedial sur- 
face bears a nutrient foramen (foramen nutririum) leading into a cl is- 
tally running nutrient canal (canalis nutridus). 

A little above this foramen, the anterolateral surface of the 
body carries the deltoid tuberosity (tuberositas delloidea) for inser- 
tion of the deltoid muscle. 

A spiral groove lodging the radial nerve (sulcus nervi radialis) is 
on the posterior surface of the shaft behind the deltoid tuberosity. 
It runs downwards and laterally. 

The upper end, or die proximal epiphysis (extremiias superior s. 
epiphysis pToxivuilis) is thickened and carries a semispherical head of 
the humerus (caput humeri) whose surface faces medially, upwards, 
and slightly backwards. 

The head is separated from the rest of the bone by a shallow 
annular constriction called the anatomical neck (collum anatomi- 
cum), On the anterolateral surface of the bone below the anatomi- 
cal neck arc the greater tuberosity (tuberadum ma jus) located later- 
ally and the lesser tuberosity (luberculum minus) situated medially 
and a little to the front. 



The lower periphery of each tuberosity is continuous with a 
similarly named crest: the lateral lip of the bicipital groove or the 
crest of the greater tuberosity (crista tuberculi majoris) and the me- 
dial lip of the bicipital groove \ \v tin: crest of I he lesser tuberosity 
(crista tuberculi minoris). Descending, both crests reach the upper 
parts of the shaft and together with the tuberosities form the bor- 
ders ol the well defined bicipital or intertubercular groove (sulcus 
inlertuhercularis) lodging the tendon or the long head of the biceps 
brachii muscle (ten do capitis longi musculus bicipitis brack ii). 

Below the tubercles at the junction of the upper end and body 
of the bone is a small constriction called the surgical neck (cuUum 
chirurgicum) corresponding to the zone of the epiphyseal cartilage. 

The lower end, or the distal epiphysis (exiremitas inferior s. epi- 
physis disialis) is flattened in the anteroposterior direction* 

The distal segment of this part of the bone bears in its lateral 
part a rounded eminence called the capitulum of the humerus 
(capitulum humeri) for articulation will) tile head of the nidi us. Ntwi 
to this eminence is the trochlea of the humerus (trochlea humeri) 
which articulates with the trochlear notch of the ulna. 

The coronoid fossa (fossa eoronoidea) is on the anterior surface 
of the inferior end of the humerus above the trochlea, the radial 
fossa (fossa radialis) is above the capitulum, and the olecranon 
fossa (fossa olecrani) lies on the posterior surface. 

The lower end of the humerus terminates distal ly as the lateral 
and medial epi condyles (cpicondylus lateralis et eplcondyhis medialis), 

The medial epicondyle is more prominent. Its posterior surface 
carries die groove far the ulnar nerve (sulcus nerui ulnaris). The 
groove and the epicondyles are easily palpated under the skin. 
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THE HUMERUS 
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117. Right humerus; 118, Right humerus; posterior aspect 



anterior aspect {/ 5 
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119* Right shoulder 

1— first rib 

2— media] border of scapula 

3— intercostal space 

4 — lateral border of scapula 

5— scapula 

6— glenoid cavity of scapula 

7— humerus 

& — greater tuberosity of humerus 



girdle (radiograph), 

9— anatomical neck 
10 — acromion 

1 1 — co rat oid process of scapula 

12— clavicle 

13— spine of scapula 

14— superior border of scapula 

15— head of humerus 

16 — autgical neck 
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THE HUMERUS 




122. Distal segment of right humerus and proximal 
part of right ulna and radius (radiograph). 



I —humerus 

2— medial border of humerus 

3— mtdfa] cpicondyle 

4— olecranon 

5— corunoid process of ulna 

6— ulna 

1 — radius 



8— tuberosity of radius 

9 — head, of radius 
IQ — capi till urn of humerus 
1 1 — latcraE epi condyle 
12— olecranon fossa 
18— lateral border of humerus 
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THE BONES OF THE FOREARM 



The bones of the forearm (ossa aniebrackii) (Figs 123-131) are 
±t ulna and the radius. When the limb is hanging freely and in 
sanpination (with the forearm and palm turned forward) the ulna is 
.orated medially and the radius laterally. 



THE ULNA 

The ulna (see Figs 111, 123-125, 129-131) is a long tubular 
toe. It has a shaft (body) and two ends, upper and lower. 

The shaft of the ulna (corpus ulnae) is trihedral. It has three bor- 
<kra anterior (palmar), posterior (dorsal), and interosseous (lat- 
-.-Ik Its three surfaces arc the anterior (palmar), posterior (dorsal) 
ssd medial surface- 

The anterior border (marge anterior) is rounded, the posterior 
- (margo posterior) faces to the back, and the interosseous bor- 
(margo inierosseus) is sharp and Faces the radius. 
The anterior surface (fades anterior) is slightly concave. It bears 
* nutrient foramen (foramen nutririum) which is continuous proxi- 
milly with a nutrient canal (cunalis nutrkius). In the upper part of 
±e anterior surface of the junction of the shaft and the upper end 
sf the bone is the tuberosity of the ulna (tuberositas ulnae). The pos- 
fcrJor surface (f&eies posterior) faces to the back, while the medial 
surface (fades medialU) Faces the medial border of the forearm. 
The upper end, or proximal epiphysis (txtreniitas superior s. epi- 
kysis proximalis) is thick and continuous upwards with the ole- 
n»m The anterior surface of the olecranon bears the trochlear 
Mth fmdsura trochkaris) which is bounded below by the coronoid 
process (processus coron&ideusf The lateral surface of the coronoid 
process carries the radial notch (inctsura radialis) For articulation of 
ulna with the articular circumference of the head of the radius. 
1^ supinator crest (crista musculi mpiiiuloris) arises behind the ra- 
r.o[ch and descends to the upper parts of the shaft, 
Tne lower end, or distal epiphysis (exlremitas inferior s. epiphysis 
fJ of the ulna is rounded, The head (caput ulnae) is distin- 
J on it. The lower periphery of the head carries an articular 
j which faces the wrist and bears a fossa. The lateral peri- 
r of the head carries for a considerable distance the articular 
Jerence of the ulna (circumferentm articalaris ulnae) for articu- 
with the radius. The posteromedial surface oF the head is 
us with the medial styloid process (processus styhideus medi- 
| which is easily Felt through the skin. 



■ Olecranon 



Processus 
coronoideus 

Incisure radialis 



• Tuberositas ulnae 



Margo inte fosse us * 



• MargG anterior 



-Fades ante nor 



Caput ulnae , 



- Processus 
slylokieus media] is 



123. Right ulna; 
anterior surface (%). 
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Olecranon 



Olecranon - 



Jncisum trochlear!* 



incisure radialis 



« Processus 
coronoideus 



Margo posterior p 
Faciei medial is 



Fades posterior - 



Crista musculi ■ 
sup mat oris 



t 



Margo posterior j 



Fades posterior ■ 



. Tuberositas ulnae 



■ Margo interosscufi 



Caput ulnae ■ 

Processus sty bide us_ 
medial is 



Processus sty (aide us \ 

media I is 



Circumfcrentia 
articularis 



124. Right ulna; 
posterior surface (% 



125. Right ulna; 

surface facing the radius (%) ( 
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THE RADIUS 



The radius (see Figs 111, 126-131) is located laterally and a 
isle anteriorly to the ulna. It has a shaft (body) and two ends, up- 
-Xr 2nd lower. 

The shaft of the radius (corpus radii) is triangular. It has three 
borders (anterior^ posterior^ and interosseous, or medial) and three 
■srfates (anterior, or palmar, posterior, or dorsal, and lateral, or 

The anterior border (margo anterior) and the posterior border 
mtrg® posterior) are rounded. 

The medial border of the bone is sharp, faces the ulna, and is 
i he interosseous border (mar go uiterosseus). 

The anterior surface (fades anterior) is slightly concave. It bears 
2 nutrient foramen (foramen nvtricium) which is continuous proxi- 
maliv with a nutrient canal (canalis nntridus). 

The posterior surface (fades posterior) Faces to the back, the la- 
teral surface (fades lateralis) faces die lateral border of the forearm- 

The upper end, or proximal epiphysis (extremitas superior $. epi- 
fkpts proximalis) carries at its junction with the shaft a well defined 
tzijcrosity of the radius (tuberositas radii) facing medially. Supcri- 
«riy to the tuberosity is an evenly constricted area of bone called 
~t neck of the radius (collum radii). Above the neck Is a cylindrical 
head of the radius (caput radii). The superior surface of the head is 
zzmcsve. The lateral part of the head carries a surface for articulat- 
m§ with the radial notch of the ulna; it is called the articular cir- 
: ere nee of the radius (riraimjerentia articularis radii) and can be 
partly felt through the skin. 

The lower end, or distal epiphysis (extremitas inferior s. epiphysis 
fsUltsj is thick and wide in the frontal plane. The lateral peri- 
phery of the lower end is continuous with the lateral styloid pro- 
cissus styioidens lateralis) which is easily felt through the 
ffcm. On the medial surface of the lower end is the ulnar notch (in* 
hti uinaris) which bears an articular surface for articulation with 
Ac articular circumference of the ulna, 

The anterior surface of the lower end of the radius is smooth, 
Ac posterior surface carries small ridges separating small grooves 
vikh lodge the tendons of muscles. The lower surface is concave 
rr:-— side to side and from front to back. It serves for articulation 
wmh die carpal bones and is called the carpal articular surface (fa- 
aa articularis carpta). It carries a small ridge which runs anteropos- 
miody and separates it into two parts corresponding to the two 
cvpaJ bones articulating with the radius. 




126. Right radius; 
anterior surface (%), 
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THE RADIUS 




127. Right radius; 128. jR^gAif radius; 

posterior surface (%). surface facing the ulna Q 
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Processus styloideus radii 



CitpUt nllliK' 




Fades annularis 
carpea 



Processus styloideus 
lateralis 



Fades posterior 



130. Distal ends of right ulna and radius; 
inferior aspect (%). 
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THE BONES OF THE FOREARM 




131. Bones of right forearm 
(radiograph), 

I — humerus 
2^mecJ[a| cpiccmdylc 

3 — olecranon 

4— ulna 

5 — media] styloid process 

6— ] mi ate bone 

7— scaphoid bone 

8— lateral styloid process 

9— radius 

10 — tuberosity Qf rxdii^ 
1 l™ncck of radius 

12— head of radius 

13 — capilulum ol humerus 
14 — olecranon fossa 
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THE BONES OF THE HAND 

The bones of the hand (ossa munus) (see Figs 111* and 
132-142) are divided into the carpal bones fossa carpi) , the meta- 
carpal bones (ossa metticarpalia)* and the bones of the fingers Or 
phalanges of digits of the hand (ossa digilorum manus) y i,e. the pha- 
langes of the fingers (phalanges digitorum). 




132. Bones of right hand (ossa manus); palmar surface (%). 
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THE CARPAL BONES 



The carpal bones (ossa carpi) (see Figs 1 11, 132-142) form two 
rows, superior and inferior. The superior (or proximal) or first row 
adjoins the distal part of die forearm bones. The inferior row is 
known as the distal, or second row. Some of the carpal bones face 
the metacarpus. 

The proximal row is formed by the following; bones (named 



from the radial to the ulnar border of the hand): the scaphoi 
bone fw stapk&ideum), the lunate bone (os lunalum), the triqnelr; 
bone (os triqudrum), and the pisiform bone (os pisijorme). 

The distal row is made up of the trapezium bone (os irapc-im 
s. os muliangulum majus), the trapezoid bone (os trapsioideum), ih 
capitate bone (as capitatum), and the hamate bone (os hamatum). 




Phalanx distal] g 



Phalanx media 



Phalanx proximal ts 



Os metacarpal I 

Processus styloideus medius '■■ gj 

Os muftangulum 
Os trapezoideum 



Spatia interossea 
metacarpi 



Os metacarpal V 



Os hamatum 
Os capita mm 

* ( \,, pisii,.,, nnL: . 



Os scaphoideum 



Os ]unalum 



Os Eriquetriim 



133. Bones of right hand fossa manus); dorsal surface (%). 
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and (radiograph), 

12— proximal phalanx of index finger 

1 3— base of middle phalanx of index finger 

14— distal phalanx or Index finger 

15— capitate bone 

16— hook of hamate bone 

17— hamate bone 
1&— pisiform hone 
19 — triquetral bone 
20— medial styloid process 
1 1 — head of ulna 



134, Bones of right hi 

l — radius 

2— lateral styloid process 

3— lutiatebonc 

4— scaphoid bone 

5— multangular (trapezium) bone 

6— trapezoid bone 

7— first metacarpal bone 

8— sesamoid bone 
y— proximal phalanx of thumb 

10— distal phalanx of thumb 

11— second metacarpal booe 
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Tuberculum ossis # ! 

scaphoidd ^ + , . * fi^^* 




B 



135. Right scaphoid bone (os scaphoideum) ( 2 /i). 
A — palmar surface; B — dorsal surface. 





Fades articulans 
with OS cap t latum 

B 




136. Right lunate bone (os lunatum) ( 2 /{). 

A — palmar surface; B — dorsal surface; G — distal surface. 





B 



137. Right triquetral bone (os iriquetrum) (%), 
A— palmar surface; B— dorsal surface. 
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Mark of nervus ulnaris 




138, Right pisiform hone (as pisiforme) 
A— palmar surface; B— dorsal surface. 




A a 



139, Right trapezium bone (os multangulum s. trape- 
zium) (%. 

A— palmar surface- B — dorsal surface. 




A B 



140. Right trapezoid bone (os trapezoideum) (%). 
A— palmar surface; B — dorsal surface. 
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THE SCAPHOID BONE 



The .scaphoid bone (os scaph.mdsu.rn) (Fig. 135) occupies the ex- 
treme lateral ('radial 1 ) position in the proximal row of carpal 
bones + Its palmar surface is concave and continuous in the infero- 
lateral part with the tubercle of the scaphoid (tuberculum ossis sm- 
phoidei). 

The dorsal surface occupies a narrow strip which is continuous 
proximally with a superiorly convex facet articulating with the car- 



pal articular surface of the radius. The inferomedial part of the 
bone carries a concave articular facet for articulation with the cap- 
itate bone, Above it on the medial side of the bone is a facet for ar- 
ticulating with the lunate bone- The infero lateral periphery of the 
scaphoid bone bears an articular Facet for articulation with the tra- 
pezium and trapezoid bones. 



THE LUNATE BONE 



The lunate bone (os lunatum) (Fig. 136) is medial to the scaph- 
oid bone. Its superior (proximal) surface is convex and articulates 
with the carpal articular surface of the radius. 

The inferior (distal) surface of the lunate bone is concave and 
bears an articular facet on its lateral part For articulation with the 



capitate bone and another facet on its medial part for articulation 
with the hamate bone. 

The lateral surface of the bane has an articular facet for articu- 
lation with the scaphoid bone. The medial surface of the lunate 
bone articulates with the triquetral bone. 



THE TRIQUETRAL BONE 



The triquetral bone (qs ktqueirum) (Fig. 137) occupies the ex- 
treme medial ('ulnar ) position in the proximal row of the carpal 
bones- Its superior surface is convex and carries an articular facet 
for articulation with the distal part of the forearm* 



The lateral part of the triquetral bone lias a flat articular facet 
for articulation with the lunate bone; the inferior slightly concave 
surface articulates with the hamate bone, the palmar surface unites 
with the pisiform bone. 



THE PISIFORM BONE 



The pisiform bone (os pisiforme) (Fig. 138) is ovoid. It is related 
to the sesamoid bones fossa sesamoidea) and Is situated within the 
tendon of the flexor carpi ulnaris muscle. On the dorsal surface 



the pisiform bone carries a small articular facet by means of which 
it articulates with the triquetral bone. 



THE TRAPEZIUM BONE 



The trapezium bone (os trapezium s. mnltangulum) (Fig. 139) is 
distal to the scaphoid bone and occupies the extreme lateral ('ra- 
dial') position in the distal row of the carpal bones. Its superior 
surface bears an articular facet for articulation with the scaphoid 
bone. The inferior surface of the trapezium bone has a saddle- 
shaped articular facet which articulates with the base of the Erst 
metacarpal bone. The medial part of the trapezium carries two 



concave articular facets; a superior, larger, and an inferior, smaller* 
The first is for articulation with the trapezoid boue t and the second 
for union with the base of the second metacarpal bone. 

On the anterior (palmar) surface of the trapezium* in the la- 
teral part, is a small ridge called the tubercle, or crest of the tra- 
pezium bone (iuberculum ossis trapt&i s. multanguli). Medially to it is 
a groove lodging the tendon of the flexor carpi radialis muscle. 



THE TRAPEZOID BONE 



The trapezoid bone (os trapezoideum) (Fig. 140) is located next 
to the trapezium. Its inferior saddle-shaped articular surface unites 
with the second metacarpal bone. 

The superior surface of the trapezoid bone is concave and arti- 



culates with the scaphoid bone; the lateral, slightly convex surface 
unites with the trapezium bone, and the medial, concave surface 
articulates with the capitate hone. 



THE CAPITATE BONE 



The capitate bone (os capitatum) (Fig. 141} is the largest of the 
carpal bones and carries a spherical head in the proximal part, The 
remaining pari of the bone is rather thick. medial surface arti- 
culates with the hamate bone; the lateral, slightly convex surface 
articulates with the trapezoid bone. The inferior surface of the cap- 



itate bone articulates with die base of the third metacarpal bone by 
means of a flat articular facet; the lateral surfaces bear small arti- 
cular facets for articulating with the bases of the second and fourth 
metacarpal bones, 
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THE CARPAL BONES 



THE HAMATE BONE 



The hamate bone fos hamatum) (Fig. 142) is located next to the 
capitate bone and occupies the extreme medial ('ulnar 1 } position In 
the distal row of the carpal bones. On its anterior (palmar) surface 
is a we 11 -developed projection which is slightly curved laterally (in 
the 'ulnar direction); it is called the hook of the hamate bone 



(hamulus ossis hamuli). The proximal surface of the hamate bone ar- 
ticulates with the lunate bone, the lateral surface with the capitate 
bone, and the medial, slightly convex surface articulates with the 
triquetral bone. The distal surface of the bone carries two articular 
facets for articulation with the fourth and fifth metacarpal bones, 





B 



141. Right capitate hone (os capiiatum) (%}> 
A— palmar surface; B— dorsal surface. 



Hamulus ossis ha ma Li 




Hamulus ossis hamati 
A 




Hamulus 
ossis. hamati 




B 



C 



142. Right hamate bone (os hamatum) (%). 
A — palmar surface; B — dorsal surface; 
C— distal surface. 
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THE CARPUS, METACARPUS, AND DIGITS OF THE HAND 



THE CARPUS 



The carpus is formed by the bones described above and the ar- 
ticulations and ligaments which join them. 

The superior, or proximal border of the carpus faces the fore- 
arm bones and is more convex transversely. 

The superior, or distal border is relatively flat. The posterior, 
or dorsal surface of the carpus is convex. 

The anterior (palmar) surface of the carpus is concave and is 
called the carpal sulcus (sulcus carpi). The sulcus is bounded later- 
ally by the radial carpal eminence formed by the tubercles of the 
scaphoid and trapezium bones and medially by the ulnar carpal 



eminence consisting of the pisiform bone and the hook of the ha- 
mate bone. 

Some of the carpal bones are easily felt through the skin. The 
scaphoid bone, for instance^ is felt a little below and to the back of 
the lateral styloid process; the lunate bone is felt next to the sca- 
phoid on the dorsal surface of the carpus; the pisiform bone can 
be palpated when the hand is partly Hexed at the wrist joint; the 
capitate bone is felt on the dorsal surface of the carpus, better in 
flexion at the wrist. 



THE METACARPAL BONES 



The metacarpal bones (asset nutacorpalia) (Figs 111, 132-134) 
are five small tubular bones. They are numbered in sequence from 
the lateral (radial) to the medial (ulnar) border of the hand. 

A shaft (body) and two enda T upper and lower, are distin- 
guished in each bone. 

The shaft (corpus) has three surfaces: posterior (dorsal), lateral 
(radial), and medial (ulnar). The lateral and medial surfaces are 
separated by a small ridge bearing a nutrient foramen (foramen nu- 
tririum) which is continuous with a nutrient canal (canalis nutritius). 
The canal in the second to fifth metacarpal bones runs proximally, 
while the canal in the first metacarpal extends dis tally, 

The shaft of the metacarpal bones has a palmar concavity. 

The upper (proximal) end of a metacarpal bone is called the 
base (basis) and is thick. It carries on its sides articular facets by 



means of which two adjacent bones articulate. The surface facing 
the carpal bones bears a facet for articulation with the carpal 
bones Forming the distal row. The articular surfaces of the first and 
fifth metacarpal bones are saddle-shaped. 

The base of the third metacarpal bone has in its posterolateral 
part the styloid process of the third metacarpal bone (processus sty- 
loideus medius s< processus styloideus ossis metacarpalis iertii). 

The lower (distal) end of a metacarpal bone is the rounded 
head (caput). Its sides are rough. 

The shaft and head of the metacarpal bone are easily felt 
through the skin on the dorsal surface. 

The spaces between the metacarpal bones are called interosse- 
ous spaces of the metacarpus (spatia interossea mttacarpi). 



THE BONES OF THE 

The bones (phalanges) of the digits of the hand (ossa digiforum 
manus) (Figs 132-134) are small and tubular. The thumb has two 
phalanges, proximal (phalanx proximalis) and distal (phalanx dista- 
lis). In addition to the proximal and distal phalanges, all the other 
fingers have a middle phalanx (phalanx media). A shaft and two 
ends, upper (proximal) and lower (distal), are distinguished in 
each phalanx. 

The shaft, or body (corpus) of a phalanx has a flat palmar sur- 
face which is bounded on the sides by small ridges and bears a nu- 
trient foramen (foramen niitricium) which is continuous distally with 
a nutrient canal (canalis nutriaus). 

The upper (proximal) end, or the base of the phalanx (basis 



DIGITS OF THE HAND 

pkalangis) is thick and carries an articular facet The facets of the 
proximal phalanges articulate with the carpal bones, those of the 
middle and distal phalanges are separated by a small ridge into 
two parts for articulation of one phalanx with the other, 

The lower (distal) end of the proximal and middle phalanges 
carries a head (caput pkalangis). 

The lower (distal) end of the distal phalanx bears on its dorsal 
surface a tuberosity (tuberositas pkalangis disialis). 

Sesamoid bones are lodged in the muscle tendons on the pal- 
mar surface in the region of the metacarpophalangeal joints of the 
thumb and index and little fingers and the iuterphalangeal joint of 
the thumb, 
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DEVELOPMENT AND AGE FEATURES 
OF THE BONES OF THE UPPER LIMB 



The bones of the upper limbs, except for the clavicle, develop 
as secondary bones (see Figs 3 and 142a). The scapula develops 
from one main or primary ossification nucleus and From 6 or 
sometimes 8 secondary, or accessory nuclei. The main nucleus ap- 
pears in the centre of the future scapula at the end of the second 
month of intrauterine development and gives rise to almost the 
whole bone. The accessory nuclei appear at different periods be- 
tween the ages of 11 and 18 years and contribute to the Formation 
of the processes, glenoid cavity, and the inferior angle and medial 
border of the scapula. All parts of the scapula fuse completely at 
the age of 20 to 24 years. 

The clavicle is the first bone to begin ossification and the last 
to be completely ossified. It forms from two ossification centres: 
the main one gives rise to the greater part of the clavicle, the other 
gives origin to a small segment oF the sternal end of the bone. The 
main ossification centres appear at the end oF the first or the begin- 
ning of the second month of the intrauterine period, the sternal 
end of the bone develops later and its ossification begins at the age 
of 20-21 years* All parts of the clavicle Fuse by the age of 23 or 
24 years. 

The humerus develops From eight ossification centres, one 
main, primary, and seven accessory, secondary centres. The pri- 
mary nucleus appears in the second mouth of the intrauterine pe- 
riod and gives origin to the whole shaft and the medial epicondyle. 
All secondary nuclei appear after birth, three of them give rise to 
the proximal epiphysis, and the other four to the distal epiphysis. 
These secondary ossification nuclei appear in the first year of life 
or much later (e.g. the nucleus of the lateral epiphysis appears by 
the age of 11 years), the proximal a little earlier than the distal 
nuclei; secondary ossification nuclei appear earlier in girls than in 
boys. The time of complete ossification also differs. The proximal 
epiphysis and the shaFt Fuse at 20-25 years of age, the distal epi- 
physis fuses with the shaft by the age of 20. 

The ulna develops from three centres. One is the primary os- 
sification centre which appears in the second month of the intra- 
uterine period and gives rise to the shaft of the bone. The other 
two (sometimes three) are secondary centres, One appears at the 
age of 8 to 12 years and gives origin to the proximal epiphysis and 



the other appears at 6 to 9 years and gives rise to the distal epiphy- 
sis. All parts Fuse with the shaft by the age of IS to 22 years. 

The radius develops From Four ossification centres, one is a pri- 
mary centre for the shaft, two are secondary centres For the proxi- 
mal and distal epiphyses, and the fourth is a secondary centre For 
the tuberosity of the radius. The fourth centre appears at the age 
of 14 and fuses with the diaphysis by 18 years. The primary nu- 
cleus Forms in the second month of intrauterine life, the proximal 
nucleus at the age of 5 or 6 years, and the distal nucleus appears at 
the age of 2 or 3. The proximal epiphysis joins the shaft between 
the ages of 16 and 17, the distal epiphysis fuses with the shaft in 
the second year of life, 

The bones of the hand develop in the following manner. The 
eight carpal bones remain cartilaginous until birth. Each develops 
from its own ossification centre. Ossification of the separate bones 
occurs in the Following order: the capitate bone ossifies from an os- 
sification centre in cartilage in the first year of life, the hamate 
bone at the beginning of the second year, the triquetral bone at the 
end of the second year, the lunate bone at the end of the fourth 
year, the trapezium at the age of 5, the scaphoid in the middle of 
the fifth year, the trapezoid at ihc age of 6, and the pisiform bone 
ossifies between the ages of 8 and 10 years, All metacarpal bones 
develop in cartilage. Each bone has two ossification centres, one is 
primary, diaphyseal, and the other is second ary t epiphyseal, The 
primary centres appear during the third month oF intrauterine life 
and give origin to the shaft and base (except for the first metacar- 
pal bone whose shaft a [id head arise from the primary centre, 
while the base forms from the secondary centre). The secondary 
ossification centres appear at the age of 3-4-5 years; the epiphyses 
join the shaft at 14-16 years of age. 

Each phalanx develops in cartilage from two ossification nu- 
clei: primary and secondary (accessory). The primary, diaphyseal 
nucleus, gives rise to the shaft and head of the phalanx, the epi- 
physeal nucleus gives origin to the base* The diaphyseal nucleus 
appears in all phalanges at the end of the second or beginning of 
the third month of intrauterine life f the epiphyseal nucleus forms 
at the age of 2 or 3. The ossification nuclei fuse between the ages 
of 16 and 20. 
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BONES OF THE UPPER LIMB OF THE NEWBORN 




142a. Bones of right upper limb 

(ossa membri superioris) of the newborn. 

1 —clavicle 4— radius 

2— scapula 5— ulna 

3— hum eras 6— bones of hirtd {ossa maims) 
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THE BONES OF THE LOWER LIMB 

Ossa membri inferioris 



The bones of the lower limb (ossa membri inferioris) (Fig. 143) are divided into bones forming the girdle 
of the lower limb, or the pelvic girdle (cingulum membri inferioris) including the hip bones (ossa coxae), the ske- 
leton of the free lower limb (skeleton membri inferioris liberi) which is represented by the femur in the thigh, 
the tibia and fibula in the leg, and by the tarsal bone (ossa tarsalia) and metatarsal bone (ossa metatarsalia), 
and the phalanges of the digits of the foot (ossa digitorum pedis). 



THE BONES OF THE PELVIC 
GIRDLE 

Both hip bones are joined anteriorly by means of a fibrous cartilage and posteriorly to the sacrum to 
form a strong ring of bone, the pelvis. Hence the name pelvic girdle. 

THE HIP BONE 

The hip bone (os coxae) (Figs 143, 144-146) is a composite means of cartilage to the age of 16-17 years. The cartilage ossifies 

bone consisting of three separate bones in early childhood; the il- later and the lines of their junction are not seen, 

ium (os ilium), the ischium (os ischii), and the pubis (os pubis). In the The acetabulum is bounded by a thick edge which is inter- 

idult these three bones fuse to form the single hip bone (os coxae). rupted in the anteroinferior part by the acetabular notch (incisura 

The bodies of these bones unite to form the acetabulum on the acetabuli). 

lateral surface of the hip bone. Medially to this edge the internal surface of the acetabulum 

The ilium forms the superior part, the ischium the posteroinfe- carries a smooth articular lunate surface (fades lunata) which 

rior, and the pubis the anteroinferior part of the acetabulum. In bounds the acetabular fossa (fossa acetabuli) located on the floor of 

:he process of development independent ossification points appear the acetabulum, 
in each of these bones, as a result of which they are joined by 

THE ILIUM 

The ilium (os ilium) (Figs 144-149) is the largest hip bone. Its of the body bears the arcuate line (linea arcuata) above which is the 
lower end is thick and is called the body of the ilium (corpus ossis wide flat part of the bone known as the ala of the ilium (ala ossis il- 
Mt ; it forms the upper part of the acetabulum. The medial surface Hi). 
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Fossa iliaca 
Os ilium 



AIej ossis ilii 
Crista tliaca 

* 



Tuberositas iliaca 



Spina iliaca 

anterior superior ^ 



Lint: a arcuata 
Corpus ossis ilii 

Eminentb iliopubic^ — 

Corpus ossis pubi 
Crista obturatorin 
Pecien ossis pubis 

Ramus superior 

oasis pubis 




Spina iliaca 
anterior inferior 



Spin li iliaca 
posterior 
superior 



Facie s auricularis 



Spina ittaca 
posterior 
nferinr 
Incisure ischiadtca 
major 



/ > 

Os pubis 
Fades symphysialis 

Ramus inferior ossis pubis 



Incisure ischiadtca 
mi nor 

Tuberculum obluraiorium 
posteri us 
Ramus ossis isehii 

*^-Os ischii 
Foramen obturatum 



Ramus ossis ischii 



144. Right hip bone (os coxae); medial aspect (%). 
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Labium extern urn cri^lac i L us e 
Li no a glutaea anterior 



Ala oss is ilii 



Ltnea glutaea post, 



Linea intermedia 

Labium internum eristae iliacae 

Facie s gluiEiea 
Spina jliaca anterior superior 



Spina itiaca 
posterior superior 

Spina iliaca 
posterior inferior 




Spina i]iaea anterior inferior 
Corpus ossis ilii 

Fossa acetabuli 
Ramus superior ossis pubis 



Incisure ischiadfca minor- 
Corpus ossis isehii 



Tuber ischiadicum 



rubereulum pubitum 

Tuberculum obturatorium 
anterius 

<is 



mus inferior ossis pubis 



Ramus ossis isehii 



145. Right hip bone (as coxae); lateral aspect (%), 
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The lower part of the a la adjoining the body is narrow, the up- 
per part is wide. The border of the upper part is thick and carries 
three rough lines, or lips: the outer Hp (labium externum)^ the inner 
lip (Labium internum), and an intermediate area (tinea intermedia) be- 
tween them; these lines give attachment to muscles. The upper pe- 
ripheral border of the ala is called the iliac crest (crista iliaca). It is 
S- shaped and fermi nates anteriorly as a projection which is easily 
felt through the skin and is called the anterior superior iliac spine 
(spina iliaca anterior superior). Posteriorly the crest ends as the poste- 
rior superior iliac spine (spina iliaca posterior superior). 

Below the anterior superior spine the anterior end of the ala 
has an iliac t or lunate notch which is limited below by the anterior 
inferior iliac spine (spina iliaea anterior inferior). Below the spine the 
border of the bone curves to the Front and reaches the iliopubic 
eminence (emmentia iliopubim) which marks the junction of the 
body of the ilium and the pubis. Below the posterior superior iliac 
spine the posterior border of t lie ala carries the posterior inferior 
iliac spine (spina, iliaca posterior inferior) where the greater sciatic 
notch (indsura ischiadica major) arises; the body of the ilium contri- 
butes to its formation. 



The lateral surface of the ala ilii is called the gluteal surface 
(fades glutea) and bears marks of the origin of the gluteus muscles, 
namely the posterior, anterior, and inferior gluteal lines. 

The posterior gluteal tine (tinea glutea posterior) is in front of the 
posterior superior iliac spine and runs from the outer lip of the il- 
iac crest to ihe base of the superior inferior iliac spine. 

The middle gluteal line (tinea glutea anterior) arises from the an- 
terior superior iliac spine, stretches backwards and curves down- 
wards to reach the superior margin of the greater sciatic notch. 

The inferior gluteal line (tinea glutea inferior) passes above the 
superior margin of the acetabulum. 

The media] surface of the ala ilii is smooth and slightly con- 
cave in the anterior part and is called the iliac fossa (fossa iliaca). 
The inferior margin of the Fossa is limited by the arcuate line + 

In the posterior part of the medial surface of the ala, above the 
greater sciatic notch, is the auricular surface (fades auricularis) 
bounded in front and below by the paraglenoid sulcus. To the 
back or and above the auricular surface is the iliac tuberosity (tu- 
berositas iliaca). 



THE ISCHIUM 



The ischium (os ischii) (Figs 144-149) is in a dp up of two parts: 
a body (corpus ossis ischii) and a ramus (ramus ossis ischii) which is 
curved at an angle. 

The body of the bone forms the posleroinferior part of the ace- 
tabulum. On the posterior surface of the body is a bony projection 
called the ischial spine (spina ischiadica). Above and to the back of 
the spine is the greater sciatic notch (indsura ischiadica major). The 
body of the bone is continuous downwards with the upper part of 
the ramus of the ischium. The lesser sciatic notch (indsura ischiadica 



minor) is on the posterior surface of this part below the ischial 
spine. The anterior border of this portion of the ramus bears in its 
superior part the posterior obturator tubercle (tuberculum obturator- 
iuw. posterius). A thickened area with a rough surface is located on 
the posteroinferior aspect of the curved segment of the ramus; it is 
called the ischial tuberosity (tuber ischiadicum). The inferior part of 
the ramus fuses anteriorly with the inferior pubic ramus (ramus in- 
ferior ossis pubis). 




THE PUBIS 



The pubis (os pubis) (Figs 144^149) is made up of three parts: a 
body (corpus ossis pubis) and two rami: superior (ramus superior ossis 
pubis) and inferior (ramus inferior ossis pubis). 

The body of the pubis forms the anterior part of the acetabu- 
lum and is continuous directly with the superior ramus extending 
forwards, downwards, and medially. 

The superior edge of this ramus is sharp and is called the pecti- 
neal line (pecten ossis pubis), Its anterior end is the pubic tubercle 
(tuberculum pubicum). The inferior edge of the superior ramus is 
sharp and is called the obturator crest (crista obturaioria), In its an- 



terior part it carries the anterior obturator tubercle (tuberculum ob- 
turatonum anterius). The superior ramus is continuous anteriorly 
with the inferior ramus at an angle. 

On the medial surface of the pubis is a rough symphyseal sur- 
face (fades symphysialis). 

The pubic rami together with the ischium limit the obturator 
foramen (fommen obturatum). The superior edge of this foramen is 
grooved from back to front and medially by a wide obturator 
groove (sulcus obturatorius) lodging the obturator vessels and nerve. 
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THE PELVIS 



Hie pelvis (see Figs 147-149, 150-153) is formed by the two 
Up bones, the sacrum, the coccyx, and the interpubic cartilage. 

are joined by joints, ligaments, and two obturator mem- 
:ines to form a strong bony ring, A greater (or false) and a lesser 
- rue) pelvis are distinguished. 
The false (greater) pelvis (pelvis major) is bounded oil the sides 
: . die alae of the ilium and posteriorly by the lower lumbar verte- 



brae and the base of the sacrum- The arcuate line of the pelvis 
(lines terminal^) is the inferior boundary of the false pelvis* It runs 
on the crest of the pubis, then on the arcuate line of the ilium, and 
passes on the promontorium to the contralateral side where it 
stretches in a like manner. 

The true (lesser) pelvis (pdvix minor) is below the arcuate line. 
Its lateral walls are formed by the lower part of the bodies of the 




Pelvis 
minor 



Os coxae 



LineEl 
terminal is 



Acetabulum 

Foramen 
obturatum 



147, Male pelvis; anterior aspect (% 
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ilia and the ischia, the posterior wall by the sacrum and coccyx* 
and the anterior wall by the two pubic bones. 

The inferior pubic rami meet to form the subpubic angle (an- 
gulus mbpubicus) in the male and the pubic arch {arcus pubis) in the 
female* 

The junction of the false pelvis and the true pelvis, marked by 
the arcuate line, is the superior aperture (inlet) of the pelvis (aper- 
turn pelvis superior). The inferior aperture (outlet) of the pelvis 
(apcrtura pelvis inferior) is limited laterally by the ischial tuberosi- 



ties, posteriorly by the coccyx, and anteriorly by the pubic sytmA 
sis and the inferior pubic rami- 

The pelvis contains the organs of the alimentary and urofea 
tal systems, large vessels and nerves. Its shape and dimension* ■ 
marked by individual features and sexual differences. 

The line connecting the middle points of the straight dianm 
of the pelvic inlet and outlet is called the axis of the pelvis (askp 
vis) (Fig. 153). It forms an anterior concavity and runs parallel i 
the pelvic surface of the saccule 




148. Female pelvis; anterior aspect (%), 



\ 
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MEASUREMENTS OF THE PELVIS 



FEMALE MALE 



GREATER (FALSE) PELVIS 

:en>pinous diameter (distance between both anterior superior iliac spines) 23-25 cm less by 2-3 cm 

^sercristal diameter (greatest distance between both iliac crests) 25-27 cm — 

LESSER (TRUE) PELVIS 

Inlet (apertura pelvis superior) 

\ teroposterior diameter, or anatomic conjugate (diameter recta sen wnjugala anatom- 

distance between promontorium and superior edge of symphysis) 11.5 cm 10.8 cm 

Conjugate obstetric diameter (conjugata vera s. gynecologica) (distance between pro- 

.tnrium and most posteriorly prominent point of symphysis) 10,5-11 cm — 

■i jugate diagonal diameter (wnjugata diagonalis) {distance between promontorium 

_ inferior edge of symphysis) 12.5-13 cm — 
Transverse diameter (diameter transversa) (greatest distance between both terminal 

13-5 cm 12.8 cm 

jue diameter (diameter obliqua) (distance between sacroiliac joint on one side and 

pubk eminence on the other) 12- 1 2.6 cm 1 2- 12,2 cm 

-z,\ic cavity (cavum pelvis) 

oposierior diameter (diameter rerta) (distance between articulation of second and 

I -acral vertebrae and middle of symphysis) 12.2 cm 10.8 cm 

, -verse diameter (diameter transversa) (distance between centres of acetabula) 1L5 cm 10.8 cm 

Ootid (apertura pelvis inferior) 

t te r recta (d is ta nee be twee n apex o f c occyx an d i n f eri or edge o f sy m p by sis) 9.5cm 7 + 5 c m 

Diameter recta (distance between ischial tuberosities) 10.8 cm 8. 1 cm 

A CONATION OF PELVIS (WCLINATIO PELVIS) IS MEASURED BY THE ANGLE 

I ELD BY HORIZONTAL PLANE AND PLANE OF PELVIC INLET 55-60° 50-55° 



COMPARATIVE SEX FEA TURES OF PEL VIS 



FEMALE MALE 



General appearance of pelvis 


Wider and shorter 


Narrower and higher 


?:~ition of alae of ilii 


More horizontal 


More vertical 


f s mim 


Shorter and wider 


Narrower and longer 


it junction of i nferior pubic rami 


90-100° 


70-75° 




(pubic arch) 


(subpubic angle) 


c of cavity of true pelvis 


Cylindrical 


Conical 


of superior aperture, or inlet of true pelvis 


More rounded 


'Card heart 1 due to marked projection of 


■ . - ; (jeluis superior) 




the promontory forwards 
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149. Female pelvis; anterior aspect (radiograph). 



1 — sacrum 


1 1 — ischial tuberosity 


2— ala of ilium 


12— lower part of ischial ramus 


3— ilium 


13 — inferior ramus of pubis 


4— acetabulum 


14 — pubic arch 


5— head of femur 


15— ischium 


6— neck of femur 


16— femur 


7— greater trochanter 


17 — -obturator foramen 


8— coccyx 


18— pubis 


9 — superior ramus of pubb 


19— anterior sacral foramen 


10 — upper part ol ischial ramus 


20— anterior superior ibac spine 
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Articulatio 



Fossa iliaca dexira sa croitiaca dextra 




150* Male pelvis (pelvis masculinum); superior aspect 

(Superior aperture* or inlet of pelvis*) 
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Tuberculum 
pubicum 



151- Female pelvis (pelvis femininum); superior aspect 

(Superior aperture, or inlet of pelvis.) * 
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THE SKELETON OF THE 
FREE LOWER LIMB 

THE FEMUR 



The femur (see Figs 143; 154-1 57 T 159) h the longest and 
thickest tubular hone in the human skeleton, A body (shaft) and 
two ends, upper and lower, are distinguished in it 

The body (shaft) of the femur (corpus femoris) is cylindrical, 
slightly twisted about the axis and curved Forwards. Its interior 
surface is smooth, the posterior surface carries a rough linea as- 
pera which gives attachment to muscles. The line is divided into 
two lips, lateral and medial. The lateral lip (labium lateral?) deviates 
laterally in the lower third of the bone and passes to the lateral 
condyle; in the upper third it is continuous with the gluteal tuber- 
osity (tuberositas gluten). The medial lip (labium mediale) deviates in 
the lower third of the femur towards the medial condyle and to- 
gether with the lateral lip limits a triangular popliteal surface (fa- 
des poplitea). In the upper part the medial lip is continuous with 
the spiral line (linea pectinea). Approximately in the middle part oF 
the shaft, to the side of the linea aspera is a nutrient foramen (for- 
amen nutridum) which leads into a proximally running nutrient 
canal (canalis nutricius). 

The upper, or proximal end of the femur (extremitas superior,, s. 
ioiphysis proximalis femoris) carries two rough prominences at the 
junction with the shaft. These are the greater and lesser trochan- 
ters. 

The greater trochanter (trochanter major) projects upwards and 
backwards and occupies the lateral part oF the proximal end of the 
bone* Its lateral surFace can be easily felt through the skin, the me- 
dial surface carries the trochanteric fossa (fossa trochanterica). The 
trochanteric line (linea intertrochanterica) runs on the anterior sur- 



face of the femur from the tip of the greater trochanter downwards 
and medially and is continuous with the spiral line. The trochan- 
teric crest (crista intertrochanterica) runs in the same direction but on 
the posterior surface of the proximal end and terminates at the 
lesser trochanter (trochanter minor) situated on the posteromedial 
surface of the proximal end of the bone. The rest of the proximal 
end of the femur projects upwards and medially and is called the 
neck of the femur (collum femoris) \ it terminates as a spherical head 
of the femur (caput femoris). The neck is slightly flattened in the 
frontal plane. It meets the shaft of the bone at an angle of about 
90° in females and at a larger angle in males. The head carries on 
its surface a small rough pit called the fossa of the head of the 
femur (fovea capitis femoris) where the ligament of the head is at- 
tached; the rest of the surface is smooth. 

The lower, or distal end of the femur (extremitas inferior s. epi- 
physis distalis femoris) is thick and wide and terminates as two con- 
dyles, medial and lateral (condylus medialis et condylus lateralis). The 
medial condyle is larger than the lateral one. The lateral surface of 
the lateral condyle and the medial surface of the medial condyle 
carry ^ respectively, the lateral epi condyle (epicondylus lateralis) and 
the medial epicondyle (epicondylus mtdialis). The surfaces of the two 
condyles facing each other are limited by the intercondylar notch 
(fossa interwndylaris) which is separated above From the popliteal 
surface by the intercondylar line (linea interwndylaris). The surfaces 
of both condyles are smooth and fuse to fonn the patellar surface 
(fades pateltaris) for articulation of the patella with the femur. 



THE PATELLA 



The patella knee cap (see Figs 143, 158, 159) is the largest ses- 
amoid bone of the skeleton. It is located in the tendon of the quad- 
riceps femoris muscle and can be easily felt through the skin. 
When the limb is extended at the knee the patella is easily moved 
to the sides, upwards, and downwards. 

The superior border of the patella is rounded and is called the 



base (basis patellae). The inferior border projects slightly to Fonn 
the apex of die patella (apex patellae). 

The anterior surface (fades anterior) of the bone is rough. The 
posterior, articular surface (fades articularis) is divided by a vertical 
ridge into a smaller medial part and a larger lateral part. This sur- 
face articulates with the patellar surface of the femur. 



Created with novaPDF Printer ( www.novaPDF.com ) 



154 



THE FEMUR 




154. Right femur; 155. Right femur; 

anterior aspect posterior aspect (Vs)* 
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Fovea capitis . 
fern oris 



Trochanter major 



Collurn lemons ■ 



■ Fossa 

trochamcrica 



Linca pectinea " 



■ IJnea aspera 



Epicondylus lateralis Epicondylus medialis 

Fades pateilaris 




Fossa intercondylar^ 
[ A.mi]\ his lateral K Condylus medialts 




Epicondylus * 
medialis 



■ Fades poplitea 

-Condylus lateralis 

. Condylus 
medialis 



156. Right femur; medial 
aspect (%). 



157. Distal end of right femur; inferior aspect 

04). 
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THE PATELLA, TIBIA AND FIBULA 



B a gfs pa [el lite Rnsis patellae 



Facie* _ 
iin tenor 




158. Right patella (%). 

A— anterior aspect; B —posterior aspect. 




159, D^ta/ end of right femur and proximal 
parts of rigkt tibia and fibula (radiograph). 

1 — femur 

2 — Pied Lai epicondyle of femur 

3 — patella 

4— medial condyle of femur 

5 — medial intercondylar tubercle 

6— medial condyle of tthia 

7 — intercondylar eminence 
&- tibia 

9- fibula 
10 -head of fibula 

11 —lateral condyle of Libia 

12 — lateral intercondylar tubercle 
13— intercondylar notch 

14 — lateral condyle of femur 

15 — lateral r pi condyle of femur 
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THE BONES OF THE LEG 

The tibia, located medially, and the fibula, located laterally, are 
the bones of the leg (Fig* 160), 



THE TIBIA 

The tibia (see Figs 143, 159-163, 165) is a long tubular bone, 
h has a body (shaft) and two ends, upper and lower. 

The body (shaft) of the tibia (corpus tibia) is trihedral. It has 
three borders: anterior, interosseous (lateral), and medial, and 
ihree surfaces: medial, lateral, and posterior* 

The anterior border (marge anterior) is tapered like a ridge and 
in the upper part of the bone is continuous with the tubercle of the 
tibia (tuberositas tibiae). The interosseous border (margo interosseus) 
i= sharp and faces the interosseous border of the fibula. The me- 
dial border (mar go medialis) is rounded. The medial, or anterome- 
dial surface of the bone (fades medialis) is slightly convex, Like the 
anterior border limiting it the medial surface can be easily felt 
through the skin. 

The lateral, or anterolateral surface of the bone (fades lateralis) 
is slightly concave. The posterior surface (fades posterior) is flat and 
bears the soleal line (lima mvsculi solea) running from the lateral 
condyle downwards and medially. Below it is the nutrient foramen 
foramen nutriaum) leading into the distally stretching nutrient 
canal (canalis nutricius). 

The upper, or proximal end of the tibia (extremitas superior s. 
epiphysis proximalis tibiae) is expanded. Its sides are called the me- 
dial condyle (condylus medialis) and the lateral condyle (condylus la- 
teralis). The lateral aspect of the lateral condyle carries a flat fibu- 
lar articular surface (fades articulariyfihularis). In the middle of the 
- \imal surface c>r the upper end of the bone is the intercondylar 
eminence (eminenlia intercondylaris). Two tubercles are distin- 
guished in it, the medial intercondylar tubercle (luberculvm inter - 
condylar*, mediale) to the back of which is the posterior intercondy- 
lar area (area intercondylaris posterior) and the lateral intercondylar 
- hf rele (tuber mlum intercondylaris laterals) in front of which is the 
anterior intercondylar area (area intercondylaris anterior), Both areas 
give attachment to the cruciate ligaments of the knee. To both 
sides of the intercondylar eminence the superior articular surface 
of the bone (fades articularis superior) carries two concave articular 
surfaces, medial and lateral, corresponding to the condyles. These 
surfaces are limited on the periphery by the infra- articular border 
of the tibia. 

The lower, or distal end of the tibia (extremitas inferior s. epiphy- 
sis distalis tibiae) is quadrangular. On its lateral surface is the fibu- 
lar notch (indsura fibularis) which receives the lower end of the 
fibula. The groove for (he tibialis posterior muscle (sulcus malleola- 
nsj is situated on the posterior surface of the distal end of the 
In front of the groove the medial border of the distal end of 




160. Right tibia and fibula; 
anterior aspect 
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Eininentia 




S ulcus m a 1 1 so] aris 



Incisura fi hubris 



Malleolus, 
mediate 




■ Malleolus [nudkili* 



161. Right tibia; 162. Right tibia; 

posterior aspect (%)« lateral aspect (%)» 
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Area intercotKUIaris 
posterior 



Eminent ia intercondylar!* 



Fades artlculans 
superior 



Tubcrculum 
intercondylar 
latemlc 



i 





TuberculLim 




1 intercondylare 




mcJialc 




1 FaHj-m; an in ilari* 


superior 



Area ttitefcopdylaris 
anterior 



Tuberositas tibiae 



163. Proximal end of right tibia; superior aspect (%). 



the Libia is continuous downwards with the prominent medial 
malleolus (malleolus medialis) which is easily Felt through the skin. 
The lateral surface of the malleolus is occupied by the articular 



facet (fades articularis malleoli) which extends to the inferior surface 
of the bone where "4 is continuous with the concave inferior articu- 
lar surface (fades articularis inferior tibiae) (Fig. 165). 



THE FIBULA 



The fibula (see Figs 143, 15B, 160, 164, 165) is a long and thin 
Tubular bone. It has a body and two cuds, upper and lower. 

The body (shaft) (corpus fibulae) is trihedral, prismatic in shape. 
1 1 is twisted about the longitudinal axis and curved to the back. 
The three surfaces of the bone, the lateral (fades lateralis)^ anterior 
fades medialis), and posterior (fades posterior)* are separated one 
: ri: jtiother by three borders, or crests. The anterior border 
fmargo anterior) is the sharpest and separates the lateral surface 
from the medial one; the medial crest (crista medialis) is between 
the posterior and medial surfaces of the bone, The posterior sur- 
face carries a nutrient foramen (foramen nutridum) leading into a 
di st ally running nutrient canal (eanalis nutricius). The interosseous 



border (margo inlerosseus) is on the anterior surface of the bone. 

The upper, or proximal end of the fibula (extremitas superior s, 
epiphysis proximalis fibulas) Forms the head (caput fibulae). The upper 
end of the head tapers and is called the styloid process of the 
fibula or the apex of the head (apex capitis fibulae). 

The lower, or distal end of the fibula (extremitas inferior s. epi- 
physis disialis fibulae) forms the lateral malleolus (malleolus lateralis), 
The lateral surface of the malleolus is easily felt through die skin. 
The medial surface bears an articular facet of the lateral malleolus 
(fades articularis malleoli) by means of which the fibula articulates 
with the lateral surface of the talus, and above the facet is a rough 
area for articulation with the fibular notch of the tibia. 
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interosseus 
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\\2\it ..- 

laterafo 
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164. Right fibula 
A— anterior aspect; B— posterior aspect; C— medial aspect. 
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Fibula 



Malleolus ^ / 
lateralis 



Fades artieularis 
rn^tleoli 




Malleolus 

media lis 



es annularis 
malleoli 



Fades articularis inferior 



165. Distal ends of right tibia and fibula; 
inferior aspect 



THE BONES OF THE FOOT 



The bones forming the tarsus of the Foot (see Figs 143, 
166-179) are as Follows: the talus, calcaneum, navicular bone, cu- 
rd, and the three cuneiform bones (medial, intermediate, and 



lateral). The metatarsus is formed of five metatarsal bones* The 
phalanges oF the digits are named like those of the hand, 



THE TARSAL BONES 



The tarsal bones fossa tarsi) (see Figs 143, 166-170) are ar- 
ranged in two groups: proximal, Formed by the talus and calca- 
neum, and distal, composed of the navicular, cuboid, and three 



cuneiform bones* The bones of the tarsus articulate with the leg 
bones, the distal row articulates with the metatarsals* 



THE TALUS 



The talus (Fig. 171) is the only bone of the foot that articulates 
with the leg bones. Its posterior part, the body (carpus tali)^ is con- 
nnuous forwards with a constricted part called the neck (collum 
tali)* The neck joins me body with the anteriorly directed head of 
the talus (caput tali). The bones of the leg embrace the talus From 
above and on the sides like a Tork. A joint forms between the leg 
bones and the talus, for which purpose the upper surface oF the 
body of the talus bears an articular pulley-shaped area called the 
trochlea (trochlea tali). On the sides of the body are the lateral and 
medial malleolar facets— the malleolar facet of the lateral surface 
and the malleolar Facet of the medial surface of the talus (fades 
malholam lateralis et fades malleolaris medialis). The surface of the 
trochlea is convex sagittally and concave transversely. 



The lateral and medial malleolar facets are flat. The lateral 
malleolar Facet continues onto the superior surface of the lateral 
tubercle of the talus (processus lateralis tali) located in the lower part 
of the lateral surface of the bone. On the posterior surface of the 
talus passes obliquely a groove for the flexor hallucis longus ten- 
don (sulcus tendinis musculi JleXfrris hallucis longi)* The groove divides 
the posterior border of the bone into two tubercles, a larger medial 
tubercle (tubercukm mediate) and a smaller lateral tubercle (tubercu- 
lum laterale). Both tubercles and the groove between them form the 
posterior tubercle of the talus (processus posterior tali). Sometimes 
the lateral tubercle of the posterior process occurs as a separate os 
trigonum. 

In the posterolateral part the lower surface oF the body carries 
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a concave posterior cal cancan facet {fades articularis cakanea poste- 
rior). The a iite remedial parts of this surface are bounded by the 
groove of the tains (sulcus tali) which stretches forwards and late- 
rally. In front and lateral of this groove is the middle cakanean 
facet (fades articularis cakanea media), in Front of which is the ante- 
rior cakanean facet (fades articularis calcanea anterior). 



By means of the facets the lower part of the talus 
with the calcaneum. The head of the talus (caput tali) h 
compressed from top to bottom* Its anterior part carries a 
cal navicular facet (fades articularis navicularis) for aniculatk» 
the navicular bone. 



THE CALCANEUM 



The heel bone, or calcaneum (calcaneus s, os calcis) (Figs 
172-174) is below and to the back of the talus. Its posteroinferior 
part Ls called the posterior surface of the calcaneum (tuber ealcantif 
The inferior parts of this surface on the lateral and medial sides 
are continuous, respectively, with the lateral tubercle of the calca- 
neum (processus lateralis tuheris calcanei) and the medial tubercle of 
the calcaneum (processus medialis tuberis cakanei)* 

The anterior surface of the calcaneum carries a saddle- shaped 
facet For me cuboid (fades articularis cuboidea) for articulation with 
the cuboid bone, 

In the anterior part of the medial surface of the calcaneum is a 
short and thick process called the sustentaculum tali. A groove for 
the flexor hallucis lonpis tendon (sulcus tendinis musculi flexoris hallu- 
cis longi) passes on its lower surface. 

On the lateral surface of the calcaneum, in the anterior part, is 



a small peroneal tubercle (trochlea fibularis) to the back e 
stretches the groove for the tendons of the peroneus muse! 
iendinus musculi fibularium), 

A large posterior facet for the talus (fades articularis tal&ns 
rior) is located in the middle of the upper surface of the 
neunr To the front of it is a groove of the calcaneum (sitlm 
net) running from back to front and laterally. Still more to 
front, on the medial border of the bone T are two articular i 
One is the middle facet for the talus (fades articularis talaris 
and the other, anterior to it, is the anterior facet for the talus 
articularis talaris anterior), which fit into the respective facets < 
talus. When the talus is fitted to the calcaneum the anterior 
of the groove of the talus and the groove or the calcaneum & 
pit called the sinus tarsi which is felt through the skin as i 
depression. 



THE NAVICULAR BONE 



The navicular bone (os navieulare) (Fig. 175) is flat anteriorly 
and posteriorly. On its posterior surface it carries a concave facet 
for articulation with the navicular facet of the head of the talus. 
The upper surface of lite bone is concave. The anterior surface 
bears three facets by means of which it articulates with the three 
cuneiform bones. The facets are separated from one another by 
small ridges. 



On the lateral surface of the body is a small facet for ; 
tion with the cuboid bone. The lower surface of the navicular 
is concave. In its medial part is the tuberosity of the 
bone (tuberositas ossis navicularis) which can be easily felt 
the skin. 
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Os cuneiforme 
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Os metatarsals I (corpus) 
Os metatarsals IT 

Caput 
Basis phalangis 

Phalanx proximaiis 
Corpus phalangis 

Caput phalangis 

Phalanx distalis 

Tuberositas phalangis 
distalis 



166. Bones of right foot (ossa pedis) 0Q t 

(Dorsal surface.) 
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Processus posterior tali 

Sulcus tendinis m. flex oris 
hallucis longj 



Sustentaculum tali 



Takis 



Tuberositas ossis 
navicularis 



Os naviculars w 

Oscuneiforme lateral 
Os cunei forme intermedium 

Os cuneiforme mediale 



Tuberositas ossis 
met a tarsal is I 
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metatarsi 



Gssa sesamoidea 
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Sulcus tendinis 
m. fibularis longi 



Tuberositas ossts 
metatarsals V 



Os metatarsal V 



Caput ossis 
metatarsals V 



Phalanx proximalis 

Phalanx media 
Phalanx distalis 



167, Bones of right foot (ossa pedis) ( 2 / 3 ). 

(Plantar surface,) 
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168- Bones of right foot (radiograph), 



1 — tibia 

2— ttltli 

3 — caleaneum 

4— tuberosity of navicular bone 

6 — navicular bone 

fi— medial cuneiform bone 

7— intermediate cuneiform bone 

5— Brat mt la tar sal bone 



9 and 10— sesamoid bone 
] I — proximal phalanx of great toe 

12— distal phalanx of great toe 

13— fifth metatarsal bone 

14 — lateral cuneiform bone 

15— tubercle of fifth metatarsal bone 

16— -cuboid: bone 

17— fibula 
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Procerus lateralis tali 
Fades malleolaris lateralis 
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posterior tali 



Trochlea tali 
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Cotlum tali 

Os naviculare 



Os cunei forme lateral e 

Os Cuneiforms intermedium 
Os cunei forme mediate 




Sulcus tendinum 
m r m. fibula rium 

Tuher culcanei 

Processus lateralis 
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I riH-lik';i hJnjlari\ 



metatarsals V 



Ph ala nx p roxi titolis Ph a t a n x d is La [is 
Phalanx media 



169. Bones of right foot (ossa pedis); lateral aspect (Y 2 )> 



Facies superior 
trochlea tali 



l-'adcs msilk'otiiris 
mcdiaiis 

Os naviculars 
( K cunei forme intermedium 

Os cunei forme mediate 



Processus posterior i.ih 




Phalanx proximaiis 
Phalanx distalis 



Processus mcdiaiis 
tuberis calcanei 



170. Bones of right foot (ossa pedis)', medial aspect (%). 
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Processus lateralis 
tali 

Fades articularis 
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Caput tali 
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Processus lateralis 
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calcanea posterior 

B 



171. Right talus 
A— inferior aspect; B— posterior aspect. 



Fades articularis cuboidep 



Facies articularis 
talaris anterior 



Facies articularis 
tularis media 



Sustentaculum tali 



Sulcus tendinis m, flexoris 
hallucis longi 



Processus me 
tuberis calcanei 




Sulcus cjlcanei 



Fades articularis 
talaris posterior 



Corpus calcanei 



Processus lateralis 
tuberis calcanei 



Tuber calcanei 



172. Right calcaneum; 



superior aspect (%). 
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Corpus eak and 



Facte? an icy ! arts 
talaris media 

Faci^ articular is 
talaris anterior 

Fades articular is 
cuboidea 



Fades arltcularis talaris 
posterior 




Tuber calcanei 



Processus medialis tubcris calcanei 



173, Right calcaneum; 
anteromedial aspect (%). 



Facies articular is talans media 



Facie s artieuhris 
talaris posterior 



Tuber calcanei 



Fades artfeularis 
talaris anterior 




Trochlea pcronaealis (fibularis) 
Sulcus tendinum 

mm, peronaeorum {mm, fibularium) 



Corpus calcanei 



Processus 
luberis calcanei 



174. Right calcaneum; 
posterolateral aspect (%), 



Br 
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THE CUNEIFORM BONES 



The cuneiform bones (ossa cuneiformia) (Figs 176-178) are 
fecc in number and wedge-shaped. They are located in front of 
ifcr araicular bone. The intermediate CuneiForm bone is shorter 
die other bones as a result of which the anterior (distal) sur- 
zmxs of these bones are at different levels. They have Facets for ar- 
Txwkaxm with the respective metatarsal bones. 

The base oF the wedge (Lhe wider part) of the medial CuneiForm 
home races downwards, the bases of the intermediate and lateral 
banes Face upwards. 

The posterior surfaces of the bones have facets for articulation 
ldtfa lhe navicular bone. 



The medial cuneiform bone (os cuneiforme mediate) has two fac- 
ets on its lateral concave surface for articulation with the interme- 
diate cuneiform bone and the second metatarsal bone. 

The intermediate cuneiform bone (os cuneiforme intermedium) 
has a facet on the medial surface For articulation with the medial 
cuneiform bone and a facet on the lateral surface for union with 
the lateral cuneiform bone. 

The lateral cuneiform bone (os cuneiforme later ale) carries facets 
on the medial surface for articulation with the intermediate cunei- 
form bone and base of the second metatarsal bone, and a facet on 
the lateral side for articulation with the cuboid bone. 



THE CUBOID BONE 



The cuboid bone (os aiboidsum) (Fig. 179) is placed outwardly 
the lateral cuneiform bone, in front of the calcaneum t and to 
■±tt back of the bases of the fourth and fifth metatarsal bones. 

The upper surface of the bone is rough, the medial surface has 
facets for articulation with the lateral CuneiForm and the navicular 
■-. The lateral edge of the bone bears the tuberosity of the cu- 
boid bone (tuberositas ossis cuboidei) (see Fig. 169) which faces 
^forowards. In Front oF it arises the groove For the tendon of the 
: -t-.neus longus muscle (sulcus tendinis musculvs peronei hngi) (sec 



Fig. 167) which passes over to the lower surface of the bone and 
crosses it obliquely from the posterolateral to the anteroinedial 
areas, according to the passage of this tendon. 

The posterior surface oF the bone bears a facet for articulation 
with a similar facet on the calcaneum. 

The anterior surface of the cuboid bone has facets which are 
separated by a ridge. They serve for articulation with the fourth 
and fifth metatarsal bones. 




175- Right navicular bone (os naviculare) ( 5 / 6 ). 
A— posterior aspect; B— anterior aspect. 
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A B 



177. Right intermediate cuneiform bone 

(os cuneiforrne intermedium) (%)* 

A— medial aspect; B — lateral aspect. 




A B 



178. Right lateral cuneiform bone 
(os cuneiforrne later ale) 

A— medial aspect; B — lateral aspect. 




ABC 

179. Right cuboid bone (as cuboideum) (%). 

A — lateral aspect; B — medial aspect; C — posterior aspect. 
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THE METATARSAL BONES 



The metatarsal bones (ossa metatarsalia) (Figs 143, 16G-I70) 
ire five thin tubular bones located in Front of the tarsus, Each 
metatarsal bone has a body or shaft (corpus), the posterior, proxi- 
:r>jj end called the base (basis) } and an anterior, distal end called 
- . head (caput). 

The bones are numbered from Lhe medial side of the foot, 
— -m the big toe to the little toe. The first metatarsal bone is short- 
er but thicker than the others. The second metatarsal is the long- 
J he bodies of the metatarsals are trihedral. The dorsal surface 
: the shaft is slightly convex* the two inferior plantar surfaces 
meet downwards to form a ridge. 

The base is the most massive part of a metatarsal It is wedge- 
shaped and the expanded part of the first to fourth metatarsals 
f^ces upwards, while that of the little toe faces medially. The sides 
the bases cany facets for articulation of the metatarsals with one 
mother. 



The posterior sur Faces of the bases have facets for union with 
the tarsal bones. On the inferior surface of the base of the first 
metatarsal bone is a tubercle of the first metatarsal bone (tuberositas 
ossis mdatar salts I). The Lateral surface of the base of the fifth meta- 
tarsal bone also has a tubercle (tuberositas ossu metatarsalis V) which 
can be easily felt through the skin. The anterior ends, or heads, of 
the metatarsal bones are flattened on the sides. The peripheral 
parts of the heads bear spherical articular surfaces for articulation 
with the phalanges of the toes. The inferior surface of the head of 
the first metatarsal bone carries on each side a small smooth area 
for the sesamoid bones (ossa sesaTTwidea) of the big toe. The head of 
the first metatarsal is easily felt through the skin. 

In addition to the sesamoid bones In the first metatarsophalan- 
geal joint, one sesamoid bone is found in the iivlcrphalangeaJ joint 
of the big toe, and occasional sesamoid bones are found in the 
peroneus longus tendon on the plantar surface of the cuboid bone. 



THE BONES OF THE DIGITS OF THE FOOT 

The bones (phalanges) of the digits of the foot (ossa digitomm The heads of the proximal and middle phalanges are pulley- 
see Figs 143, 16(i 170} are similar to those of the hand in shaped, 
^-.ipe„ number, and interrelationship. Each phalanx has a body The distal end of each distal phalaiia parties a tuberosity (iuhn- 
shaft) (corpus phalangis), a posterior (proximal) end, or base (basis ositas phalanges distatls). 
pkalangisjt and an anterior (distal) end, or head (caput phalangis). 
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DEVELOPMENT AND AGE FEATURES 
OF THE BONES OF THE LOWER LIMB 



The bones of the lower limbs develop as secondary bones (see 
Figs 3, 179a). The hip bone develops From three primary centres 
(or points) of ossification and several (up to eight) secondary (ac- 
cessory) centres. The primary centres give rise to the ilium (which 
appears on the third month of the intrauterine period), the 
ischium (on the fourth mouth) and the pubis (on the fifth month 
of intrauterine life); the secondary centres give origin to emi- 
nences, depressions, and borders of individual bones. In the region 
of the acetabulum the three bones are at first joined to one another 
by layers of cartilage in which secondary ossification centres 
appear later (by the age oF 16-18 years). All centres fuse at 
20-25 years of age. The pelvis as a whole undergoes changes 
in size and shape For the most part. However, sexual features 
characteristic of male and female adults begin differentiation 
From the age of 8-10 years. The pelvis is higher in boys but 
wider in girls. 

The femur develops From five ossification centres one of which 
is primary (diaphyseal) and Four are secondary. The primary cen- 
tre {which appears at the beginning oF the second intrauterine 
month) gives rise to the shaFt of the bone. The secondary' centres 
of ossification appear in different periods: the centre for the distal 
femoral epiphysis appears at the end of the intrauterine period; an 
ossification centre appears in the cartilaginous femora! head at the 
end oF the first or beginning of the second year; the third centre 
arises in the cartilage of the greater trochanter at the age of 3, and 
the Fourth appears in the cartilage of the lesser trochanter at the 
age of 8 years. All these bone structures fuse with the shaft oF the 
bone between the ages of 16 and 20. 

The patella forms in cartilage from a. single ossification centre 
in the second year in girls and in the Fourth year in boys and ossifi- 
cation is completed by the age of 16^20. 

The tibia develops from four ossification centres. One is dia- 
physeal and appears in the second month of intrauterine life. 
Three ossification centres arc secondary among which Lhe upper 
epiphyseal point arises in the ninth month of intrauterine life, the 
lower epiphyseal centre during the first year of life, and the ossifi- 
cation centre for the tuberosity of the tibia appears at the age of 



13, All centres fuse with the shaft at different periods ranging 
16-18 to 20-24 years of age. 

The fibula develops from three ossification centres- The pri- 
mary (diaphyseal) centre appears in the middle of the sec-cod 
month of intrauterine life and gives origin to the shaft and areas «f 
the epiphysis, The other two are secondary, epiphyseal^ centra^ 
the lower one arises in the first year of life and the upper centre* m 
the age of 3-5 years. The lower epiphyseal centre of ossifkaiMB 
fuses with the shaft at 17-20 and the upper ossification centre at 
19-21 years of age. 

The bones of the foot develop in the Following manner* The ta- 
lus arises From one ossification centre which appears in the last 
months of intrauterine HFe; ossification continues to the age c? 
8 years. 

The calcaneum forms from two ossification centres; the mais- 
primary, centre appears on the sixth month oF intrauterine life ami 
the secondary centre by the age oF 9 years and gives rise to the Ot- 
her calcanei. The centres Fuse by 16-18 years of age* 

The navicular bone develops From a single ossification ct 
which appears at the age of 3^5 years. 

Each CuneiForm bone develops from its own ossification centre. 
The lateral bone begins ossification by the end oF the first year of 
life* the intermediate bone at the age of 3, and the medial cimei- 
form bone at lhe age of 3-4 years. 

The cuboid bone develops from one ossification centre which 
usually appears before birth, less frequently at 3-6 months of age. 

Each of the five metatarsal bones develops from two ossifica- 
tion centres: a main, primary, and an accessory' (secondary) centre. 
The main centre appears in the second to fifth metatarsals at the 
beginning of the third month of intrauterine life and in the first 
bone at the end of this month; the secondary centres form by the 
age of 4 years and fuse by the age of 17 in females and by the age 
oF 20 In males. 

Each phalanx develops from two ossification centres. The main 
centre appears between the third and ninth months of intrauterine 
life, the secondary centre arises by the age of 4. Fusion occurs be- 
tween the ages of 15 and 20. 
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179a. Bones of right lower limb 
(ossa memhri inferioris) 
of a newborn, 

1 —hip bone (os coxae) 4 — tibia 

2— Femur 5— patella 

3— ■ fibula fi— bones of fool {ossa pedis} 
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The articulations, or joints, of bones are separated into two groups: fibrous joints (articulaliones s< junctu- 
re fibrosas) and synovial joints (ariiculationes synomahs). These two types of joints differ in the degree of mo- 
;v which they provide for the bones in the skeletal system and in the capacity for bearing mechanical 

loads. 



FIBROUS JOINTS 




(ariiailaiiones s. juncturae jibrosae) (Fig. 180) pro- 
nous (uninterrupted) union of bones by means of 
cs of connective tissue — dense connective tissue, carti- 
ne or bony tissue. 

i of fibrous joints Formed by dense connective tissue 
syndesmoses, sutures* and gomphoses. 

are articulations in which the uniting compact 
Forms ligaments. For example, the pterygospi* 
ligametttum pterygospinah) arises from the spine of 
: • - v and is attached to the pterygosp incus process 
I plate of the pterygoid process; the stylohyoid liga- 
stylahyoideum), a thin and long ligament arises 
process, runs downwards and to the frOnt> and is 
: lesser horn of the hyoid bone, etc. Some ligaments 
ic fibres, e.g. Ugamenia jlava located between the 
irdies, Egamentum nuchas etc. Syndesmoses are also 
hw wide ligaments uniting bones for a considerable dis- 
axt the interosseous membranes of the forearm and 
; ixtzrassea antebrachii et membrana interossea cruris). The 
©f the skull (fcnliculi cranii)* formed of primary connec- 
aho included in the group of syndesmoses. 

\e) unite the bones of the skull cap and the bones 
f . -T- formed by short bands of dense connective 
between the borders of neighbouring bones and 
n. The sutures ossify with age due to replacement 
I connective tissue by bony tissue. 
; to the outline of the sutures and the ways in which 
r_-E:fi jf i [it- bo ties are litter! to each other, the fol- 
of sutures are distinguished: serrated suture (sutura 
suture (sutura squamosa), and flat suture (sutura 
ji\§ mj TTir brmcr nf thr skull cap are joined by squamous and ser- 
, The facial bones mostly articulate by means of flat 





sutures which provide accurate and even apposition. Still another 
type of suture is schindylesis (Gk schindylesis splintering) in which 
a plate of one bone fits into a groove in the other bone, as in the 
articulation between the sphenoid bone and the vomer (sutura 
sphenommeriana). 

Gomphoses, or peg- and -socket joints (articulationes denloalveo- 
lares) form when the roots of a tooth, which are surrounded by the 
periodontium, fit into the alveolar bone. The bands of dense con- 
nective tissue hold the teeth in the sockets. With age the hold 
grows weaker and the teeth get loose (this is discussed in detail in 
Vol.11. The Digestive System), 

Cartilaginous joints (articulationes cartilaginae) are a variety of 
fibrous joints formed by cartilaginous tissue. These are synchon- 
droses and symphyses. 

Synchondroses are formed by continuous plates of cartilage 
that join the edges of the bones and restrict movements. There are 
many of them in the skeletal system or children and adolescents in 
whom they join soine of the bones (e.g. the diaphyses with the 
epiphyses of the long bones, one sacral vertebra with another, etc.). 
These are temporary synchondroses in which the cartilage is re- 
placed by bone with age. Cranial synchondroses (spheno- occipital, 
spheuopetrous, petro -occipital, posterior and anterior intraoccipi- 
tal) and synchondrosis of the sternum (the articulation between 
the manubrium and xiphoid process) are permanent synchon- 
droses maintained in the skeletal system of an adult. 

Symphyses are formed by a plate of fibrous cartilage which 
contains a cavity. Such joints exist between the vertebral bodies, 
namely the intervertebral symphysis, or intervertebral disc (sym- 
physis inteniertehmlis) (Fig, 181), the manubriosternal symphysis 
(symphysis manubriosternalk) (Figs 180, 195}, and the pubic symphy- 
sis (symphysis pubica) (Figs 180 T 218}* 
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1 80, Fibrous joints ( articulationes fibrosae) . 

1 - syndesmosis 2 — suiure (sutura) 

A— ligamentum flava A— serrate suture (sutura serrata) 

B — hit crcisseous m embnuic of I eg (m embnni B — squamous suture (autu ra squamosa) 

interossea cruris) C— pEaue suture (sutura plana) 
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180a, Types of synovial joints (Y 2 ). 

A — spheroid or ball-and-socket joint (articulatio spheroldea s. cotyliea), shoulder joint (articulatio humeri); 

B — variety of ball-and-socket joint, hip joint (articulatio coxae); 

C — variety of hinge joint (ginglymus), talocrural joint (articulatio talocrural is); 

D — ellipsoidal joint (articulatio ellipsoidea), radiocarpal joint (articulatio radiocarpea); 

E— pivot joint {articulatio trochoidea), proximal radioulnar joint (articulatio radioulnaris proximal is); 

F— hinge joint (ginglymus), interphalangeal joint (articulatio interphalangca); 

G— saddle joint (articulatio sellares), carpometacarpal joint of thumb (articulatio carpometacarpca pollicis), 
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Interrupted articulations of bones T or synovial joints (articula- 
s tpmnales) (Fig. 180a) are the most commonly encountered 
:■: articulations in the human body. They permit free move- 
Tr.c joint is called simple (articulatio simplex I if it is Tonne d 
Mil compound (arfkulatia enmposita) if h is formed 
iiice Or more bones. 

Fjrh synovial joint has compulsory structural elements t in the 

■ : ■ 'A A-hich union of bofcea cannot be rotated to this gtoiip 
ml ffld accessory elements which determine the structural and 

! distinctions of a synovial joint. 

<ry elements of li synovial joint are ihc articular 
i csrtitegines articulates) covering the articular surfaces (fa- 
ar£, the articular capsule (capsula artiadaris), and the 
nif (tscitas articularh). 

rk* articiilar cartilage is usually hyaline (cartilago hyalina) or 
Iii-ifnidr fibrous (cartilago fibrosa)* It covers the articular sur- 
a. tike opposed parts of the articulating bones. Therefore^ 
■nSace of the cartilage is fused with the bone surface which it 

" t the ither projects freely into the joiisL. 
tht mtxnfar capsule (capsula articularis) encloses the articulat- 
of die bones without passing over to the articular surfaces 
with the periosteum of these bones, The capsuh- 
. : .7 : Sbrons connective tissue arid consists of two layers, 
• - The outer capsular ligament (membrana Jibr&Sd 5. 

■ -- is formed of dense fibrous connective tissue ami 
s b i mechanical factor. It is continuous with an inner synu- 
anferme (membrana synovialis s, stratum synovial*) which 
lawnJ folds (plica synovialis) penetrating between the ends 
c MQahsmg bones at places and increasing the congruence 
p ufbrry forming the joint, This membrane secretes a synov- 
ntf fmmm} into the joint which lubricates the articular sur- 

e bones, provides nourishment for the articular carti- 
n » a shock absorber, and changes mobility at the joint by 
aiy. The working surface of the membrane in- 
Ttiiy due to the folds but also due to synovial villi (villi 
fifii ting into the joint cavity. 

is a closed narrow space limited by the articu- 
and the articular capsule and is filled with 
tOmmL The cavity is air-tight. 

i accessory structures of the joints are ligament's (li- 
discs (disci ariiailares), interarticular fibrocarti- 
menisci (menisci articulates)* and articular labra 




are bands of dense fibrous connective tissue 
the articular capsule and limit or direct move- 
K Aejost In relation to the articular capsule, the liga- 
i :e=f* x fim^capsiilar (ligammla exlmcapsularia), intracapsul- 
ar or capsular (ligament® capsularia), 
capsule between the fibrous and synovial mem- 
all joints possess ligaments. The extracapsular 
; with the outer parts of the fibrous layer of the 
are thickenings of this layer; the 




intracapsular ligaments are intra- articular in location but arc 
covered by the synovial membrane which separates them from the 
joint cavity. 

The articular discs are pads oF hyaline or fibrous cartilage 
wedged between the articular bone surfaces. They are attached to 
the articular capsule and divide the joint cavity into two compart- 
ments. The discs increase the congruency of the articular surfaces 
and, consequently, the range and variety of movements. Besides, 
they act as shock absorbers by reducing jolts and shaking during 
movement Such discs exist, for instance, in the sternoclavicular 
and mandibular joints. 

The articular menisci, or interarticular fibrocarulages (menisci 
artiadares)^ in contrast to the discs, are not complete cartilaginous 
plates but crescent -shaped structures of fibrous cartilage. Each 
knee joint has two menisci, right and left, which are attached by 
their outer edges to the capsule nearer to the tibia, while their 
sharp inner edge projects freely into the joint cavity. The menisci 
provide various movements at the joint and are shock absorbers. 

An articular labrum (labra articularia) is formed of dense 
fibrous connective tissue. It is attached to the edge of the acetabu- 
lum or glenoid cavity, making them deeper and increasing the con- 
gruency of the surfaces. The lip faces the joint cavity (shoulder 
and hip joints), 

Joints differ in the shape of the articular surfaces and mobility 
of the articulating bones, According to the shape of the articular 
surfaces, the following synovial joints are distinguished: spheroid 
or ball-and-socket (artiadaliants sphermdea s. totylicae), plane (ariicu- 
laf tones plana), ellipsoidal or condyloid (arliculationcs ellipsoideae s, 
condylares)^ saddle fariiadationes sellarts), ovoid (arikulationes ovoi- 
dales), pivot (arliculationes trochoideat), hinge (articulationcs ginglymi) 
and bicondylar (arliculationes bicondylaris). 

Movements at a joint are determined by the shape of the arti- 
cular surfaces. BalUand-socket and plane joints, in which the gen- 
eratrix is a segment of a circumference, allow movement about 
three mutually perpendicular axes: transverse, anteroposterior 
(sagittal^ and vertical For instance, the Following movements are 
possible at the shoulder joint: flexion (flexio) and extension (ex ten- 
sio) about the transverse axis with the movement occurring in the 
sagittal plane; abduction (abdudio) and adduction (addudio) about 
the anteroposterior axis, in which case the movement is made in 
the frontal plane; and finally, rotation (rotaiio) about ihe vertical 
axis including pronation (pronatio) (medial rotation) and supina- 
tion (supinatio) (lateral rotation), with the movement occurring in 
the horizontal plane. These movements are very limited in plain 
joints (the flat articular surface in this case is regarded as a small 
segment of a large-diameter circumference). They occur at a large 
amplitude in ball-and-socket joints in which circular movement or 
circumduction (circumdudio) occurs in addition, with the apex of 
the circumduction centre corresponding to the centre of the sphe- 
roidal join L, while the periphery of the limb describes the base of a 
cone, 

Joints allowing movement about only two axes are called biax- 
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iaL Such are the ellipsoid (e.g. the wrist joint) arid saddle joints 
(e.g. the carpometacarpal joint of the thumb). 

Uniaxial joints are those with a cylindrical or pulley-shaped ar- 
ticular surface. In a cylindrical (trochoid) joint the generatrix 
moves parallel to the rotation axis. Such is the median atlantoaxial 
joint in which the rotation axis passes vertically through the dens 
of the second cervical vertebra or the superior radioulnar joint. A 
variety of this type of joint is the hinge joint (ginglimus) in which 
the generatrix is r inclined in relation to the rotation axis (as if bev- 
elled). The humeroulnar and interphalangeal joints serve for illus- 
tration. 



The bicondylar joints are a variety of the ellipsoid joints, " 
are ellipsoid joints working in combination with one another (c 
the atlanto-occipital and the knee joints). 

The ovoid joints are a variety of plane joints with an ovoid s 
cular surface. Basically, flat surfaces are saddle- or ovoid-s; 
almost in all cases. 

At some joints of the skeletal system movements occur orate i 
conjunction with movements at the neighbouring joints, Le. 
tomically isolated joints are united by a common function, 
functional combination of joints must be borne in mind in 
ing their structure and analysing the character of movements. 



Created with novaPDF Printer ( www.novaPDF.com ) 



ARTICULATIONS OF THE BONES 
OF THE TRUNK AND THE HEAD 

Juncturae trunci et capitis 



ARTICULATIONS OF THE 
TRUNK BONES 

ARTICULATIONS OF THE 
VERTEBRAL COLUMN 



ate vertebrae are joined to one another by means of 
mailations to form the vertebral column (columna uerte- 



mlaaHzuom are as follows: (1) intervertebral discs unit- 



ing adjacent vertebral bodies; (2) zygapophyseaJ joints uniting 
arches and processes of adjacent vertebrae; (3) ligaments of the 
vertebral column which stretch between the bodies, arches, and 
processes of the vertebrae* 



INTERVERTEBRAL DISCS 



discs (cartilages) are located between the bodies 
t vertebrae in the cervical, thoracic, and lumbar seg- 
_f die vertebral column, 

:r>ertebral disc (discus intervertebralis) [Figs is 
Hwous cartilage. A peripheral part called the anulus 
d a centrally located nucleus puiposus are distinguished 




Bbres forming the an u I us fibrosus are arranged 
obliquely (one across another), and spirally. Their 
with the periosteum of the vertebral bodies. The cen- 
disc (nucleus puiposus) is very resilient and is a 
layer. In lateral movements of the vertebral column 
to the side of extension. On cross-section of the in- 



tervertebral disc the nucleus puiposus, which is normally com- 
pressed, protrudes above the level of the anulus fibrosus. The in- 
tervertebral disc fuses with the hyaline cartilage covering the 
adjacent surfaces of the vertebral bodies and is similar in shape to 
these surfaces. There is no disc between the atlas and axis. The 
thickness of the discs differs and increases gradually towards the 
lower segments of the vertebral column; the discs of the cervical 
and lumbar segments are slightly thicker in front than at the back. 
The discs are much thinner in the middle part of the thoracic seg- 
ment than in the proximally and distal ly located parts. The carti- 
laginous discs account for a quarter of the length of the vertebral 
column. 



THE ZYGAPOPHYSEAL JOINTS 



^^pophyseal joints (jundura tygapophysealis) (see Figs 
L 184) form between the superior articular process (praecs- 
idm superior) of one vertebra and the inferior articular 



process (processus articularu inferior) of the next distal vertebra. The 
articular capsule (capsida articularis) is attached to the margins of 
the articular cartilage. The joint cavity (cavum articulate) is set in 



Created with novaPDF Printer ( www.novaPDF.com ) 



FEhrae obliquae 




181. Intervertebral discs (disci intervertebral 

anterior aspect (%). 

■ 



D 3 set j s i n te rvc r t ehra] i s 




181a. Intervertebral discs of the lumbar segment (photograph). 

(Horizontal section through middle of disc.) 

I — anuks Rbmsus 
2 — nucleus puiposus 

3 ^cavity of intervertebral disc bi the articulation between lumbar and sacral vertebrae 
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cordance with the position and direction of the articular surfaces 
LT,d is nearer to the horizontal plane in the cervical segment* to the 
: nial plane in the thoracic segment, and to the sagittal plane in 
die lumbar segment* 

The zygapophyseal joints are of the plane type in the cervical 
: oracic segments and pivot in the lumbar segment. 



They are related functionally to joints allowing only a slight 
range of movements* 

The symmetric zygapophyseal joints are combined joints, i,e, 
those in which movement at one joint inevitably causes movement 
at the other because both are formed by processes on the same 
bone. 



THE LIGAMENTS OF THE VERTEBRAL COLUMN 

The ligaments of the vertebral column (Ugamenta coiumnac verlebralis) arc divided into two groups, the 
group of long and the group of short ligaments. 



THE LONG LIGAMENTS OF THE VERTEBRAL COLUMN 



The long ligaments of the vertebral column are as follows. 
The anterior longitudinal ligament (ligamentum longitudinal* 
- -txjJ (see Figs 182-1 87) runs on the anterior and partly on the 
iitrml surfaces of the vertebral bodies from the anterior tubercle 
atlas to the sacrum where it merges with the periosteum of 
- rri and second sacral vertebrae. 

In the lower parts of the vertebral column the anterior longi- 
- _.-3iaI ligament is much wider and stronger; it is joined loosely to 
n ebral bodies and firmly with the intervertebral discs be- 
i vm it intertwines with the perichondrium covering them; on the 
of the vertebrae it is continuous with their periosteum* The 



deep layers of bunches of this ligament are shorter than the super- 
ficial layers. As a result they join two adjacent vertebrae, whereas 
the superficial, longer bunches stretch for the distance of four or 
five vertebrae. The anterior longitudinal ligament prevents ex- 
treme extension of the vertebral column* 

2. The posterior longitudinal ligament (Tigamentum longitudinal* 
posterius) (see Figs 182-184, 187, 188) runs on the posterior sur- 
face of the vertebral bodies in the vertebral; canal (canalis vertebra- 
lis). It arises on the posterior surface of the axis and is continuous 
with the membrana tecloria at the level of the upper two cervical 
vertebrae* Inferiorly this ligament stretches to the proximal part ol 



Lig. supraspinale 



Processus articularis 
inferior vertebrae 
lumbal is II 



Processus articularis superior 
vertebrae lumbalis ill 



Capsula articularis 



Anulus fibrosus 




Articulatio zygapopbysealis (cut open) 
(articuiatio intervertebralis) 



Lie. Jongitudinalc 
posterius 



Nucleus pulposus 



Lign longi tud in ale anterius 



182. Zygapophyseal joint (jundura zygapophysealis); superior aspect (% 

(Third lumbar vertebra. Articulation between second and third lumbar vertebrae; section-) 
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Lig. longitudinale 
paste ri us 



Foramen intervertebral? 



Lig. flavum 



Lig. interspinale 



Lig. supraspinal 



Processus articularis 
superior 
Processus 
transversus 



Arliculaiio 
zygapophysealis 




Facies articularis inferior 



Discus 
intervertebral is 

Nucleus pulposus 
Anulus fibrosus 



t 



Ltg, longitudinale 
an ten us 



183. Ligaments and joints of vertebral column 
(ligamenta et juncturae columnae vertebralis); 
right aspect ( 



(Lumbar segment. The vertebral canal is partly opened.) 
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184. Ligaments and joints of vertebral column 
(ligamenta et juncturae columnae veriebralis); 
posterior aspect (%). 

(Lumbar segment. The arches and processes of twelfth thoracic and first and second lumbar 
vertebrae are removed.) 
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A reu s vertebrae 




185* Ligaments of vertebral column 
(ligamenta columnae vertebralis); 
anterior aspect (%). 

(Lumbar segment- Bodies of first and second lumbar vertebrae re- 
moved by frontal section.) 



the sacral canal In contrast to the anterior longitudinal ligament, 
the posterior ligament is wider in the upper than in the lower parts 
of the vertebral column, It is fused firmly with the intervertebral 
discs and is slightly wider here than at the level of the vertebral 



bodies. It is joined loosely to the bodies of the vertebrae from 
which it is separated by a layer of connective tissue lodging a ve- 
nous plexus. Like in the anterior longitudinal ligament, the super- 
ficial bundles are longer than the deep ones. 



THE SHORT LIGAMENTS OF THE VERTEBRAL 
COLUMN 



The short ligaments of the vertebral column are as follows. 

1. The yellow ligaments (ligamenta Jlam) (see Figs 182 T 183, 
185) fill the spaces between the vertebral arches from the axis to 
the sacrum. They stretch from the in iter surface and lower border 
of the vertebral arch to the external surface and upper border of 
the arch of the next lower vertebra, and their anterior edges limit 
the intervertebral foramen from the back. 

The ligament li flava are made up of vertically running elastic 
bands lending Lhem a yellow colour. They arc strongest in the lum- 
bar segment. The ligamenta flava are very resilient and elastic as a 
result of which they become shorter in extension of the trunk and 
act like muscles^ holding the trunk in extension and relieving the 
tension of the muscles. In flexion they stretch and in this way also 
relieve the tension of the erector muscle of the spine (sec Mtisdes of 
the Back). There arc no ligamenta fiava between the atlas and the 
axis; a connective-tissue atlantoaxial membrane is stretched here 



whose anterior margin limits posteriorly the intervertebral fora- 
men (foramen intervertebral*} transmitting the second cervical ncrvt, 

2. The intcrspinous ligaments (ligamenta mlerspinnHa) (see Figs 
183, 186, 187) arc thin bands filling the spaces between the spi- 
nous processes of two adjacent vertebrae. They are strongest in the 
lumbar segment of the vertebral column and least developed be- 
tween the cervical vertebrae, They are joined to the ligamenta flava 
anteriorly and are continuous posteriorly with the supraspinous li- 
gament at the apex of the spinous process, 

3. The supraspinous ligament (ligamtnium supraspinal?) (see 
Fig. 183) is a continuous band running over the tips of the spinous 
processes in the lumbar and thoracic segments, It is lost down- 
wards on the spinous processes of the sacral vertebrae; above it is 
continuous with the rudimentary ligamentum nuchae at the level of 
the prominent (seventh cervical) vertebra. 
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Membra na atlantoocci pi talis 
posterior 




Membrana atlantooccipi talis anterior 
Atlas 



Capsula articulation is 
allantoaxialis lateralis 



Lig Interspinals 



XJg. supraspinal — I 



Arrkulatio zygapophysealis (opened) 

Lig. longitudinal? anterius 

Capsula articulattonis zygapophysealis 
Vertebrae prominens 
Discus intervertebral is 



Fovea costalis transversa lis 



186. Ligaments and joints of vertebral column 
(ligamenia^ juncturae et articulationes 
columnae vertebralis); 
right side^ lateral aspect 



A. Tk Kgjm eDtum nucha e (see Fig, 186] is a Lhin triangular 
i d connective- tissue Fibres, It ascends from the 
mmm ^oecss of the prominent vertebra along the spinous pro- 
ms <M tfae cervical vertebrae and, expanding is attached to the 
mmi mxipaal crest and the external occipital protuberance. 
X The Haenransverse ligaments (Ugamenta inttrtrmisuermria) 



(see Fig, IS4) are thin bands which are poorly developed in the 
cervical and partly in the thoracic segments but are stronger in the 
lumbar part, They are paired ligaments joining the apices of the 
transverse processes of adjacent vertebrae and limiting flexion of 
the spine to the contralateral side. In the cervical segment they 
may be bifid or may be absent completely- 



THE SACROCOCCYGEAL JOINT 



*~~t -coccygeal Joint (jundnra sacrocoaygcu) Forms between 
e fifth sacral and first coccygeal vertebrae; the sac- 
l synchondrosis contains a small cavity in the inlerverte- 




This synchondrosis is strengthened by the following ligamenu 
(see Figs 218-219). 

1. The lateral sacrococcygeal ligament (ligamentum sacrococcy- 
gmm latcrale) stretches between the transverse processes of the last 
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187* Ligaments and joints of cervical vertebrae and occipital 
bone; inner aspect 

(Sagittal median section through occipital bone and first to fourth cervical verte- 
brae.) 



sacral and first coccygeal vertebrae and is a continuation of the in- 
tertransverse ligament. 

2. The anterior sacrococcygeal ligament (ligamenium sacrococcy- 
gcum ventrak) is a continuation of the anterior longitudinal liga- 
ment and consists of two bands located on the anterior surface of 
the sacrococcygeal joint. The fibres of these bands Intersect. 

3. The superficial posterior sacrococcygeal ligament (ligamen- 
turn sacrococcygcam dorsak superficial^) ts stretched between the poste- 



rior surface of the coccyx and the lateral walls of the opening into 
the sacral canal and closes its fissure. It corresponds to the liga- 
menta flava and the supraspinous ligaments of the vertebral 
column. 

4, The deep posterior sacrococcygeal ligament (ligamcntum sac- 
rococcygeal dorsah prafundumj is a continuation of the posterior lon- 
gitudinal ligament. 



Created with novaPDF Printer ( www.novaPDF.com ) 



ARTICULATIONS OF THE VERTEBRAL COLUMN 



191 




188. Ligaments and joints of cervical vertebrae and occipital 
hone; inner aspect (%). 

(Posterior parts of occipital bone and arches of first to fifth cervical vertebrae re- 
moved by frontal section.) 



ARTICULATIONS AND LIGAMENTS 
BETWEEN THE OCCIPITAL BONE AND THE ATLAS 
AND AXIS 



: idanio-ocdpkal joint (articulatio allantoocripitalis) (see Figs 
Wk I©- 192) is paired, It is formed by the articular surfaces 
? Tryital condyles (coniyli occipitalis) and the superior artieu- 
r - irticularis superior) of the atlas, The kmpuidsna! 
f tbe articular surfaces of the occipital bone and the atlas 
™ * Me closer to each other anteriorly. The articular surfaces 
» arr ip i .n l bone are shorter than those of the atlas. The articu- 
jsaie is attached to the margins of the articular cartilages, 
■fcg to the shape of the articulating surfaces, this joint is in- 
ae=£ m die group of ellipsoid joints (articulatio ellipsoidal). 
: ^jdi joints, the right and the left, possessing separate articu- 
SWHiinr movements occur simultaneously, Le. the joints form 
rafle combined joint Nodding (anterior and posterior flexion) 
ndcwards movements of the head are possible. 



1. The anterior atlanto-occipital membrane (merttbmna atlan- 
toocripitalis anterior) (see Figs 186, 187) stretches for the whole dis- 
tance of the gap between the anterior border of the foramen mag- 
num and the superior margin of the anterior arch of the atlas; it 
merges with the upper end of the anterior longitudinal ligament. 

2. The posterior at! an to -occipital membrane fmembrana atlan- 
toocdpilalis posterior) (see Figs 186, X87, 189) stretches between the 
posterior border of the foramen magnum and the superior margin 
of the posterior arch of the atlas. In its anterior part is an opening 
transmitting vessels and nerves, It is an altered ligamentum fla- 
vum. 

The following three joints form in articulation of the atlas and 
axis; two are paired and one is unpaired, 

L The lateral atlantoaxial joint (articulaiw athmtoaxialis latera- 
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189* Ligaments of cervical vertebrae and occipital bone; posterior aspect (%). 




190* Ligaments and joints of cervical vertebrae and occipital bone; inner 
aspect (Yi). 

(Posterior parts of occipital bone and posterior arch of atlas are removed.) 
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191- Ligaments and joints of cervical vertebrae and occipital bone; in- 
ner aspect (Yi). 

(Posterior purls nf occipital bone and posterior arch of atlas are removed*) 



Dens axis Articulalio atlantoaxial is medians 




192. Ligaments and joints of atlas and axis; superior aspect (%). 

(Anterior arch and lateral masses of atlas and dens of axis pirtly removed by horizontal section.) 
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193- Ligaments and joints of ribs and vertebrae; superior 
aspect (%). 

(Part of eighth thoracic vertebra and right seventh rib removed by horizontal sec- 
tion.) 



lis) (see Figs 187; 190-192) is a paired combined joint formed by 
the superior articular facets of the axis and the inferior articular 
Facets of the atlas. It allows a poor range of movements because the 
articulating surfaces are flat and even. The articular facets of the 
atlas make gliding movement In all directions in relation to the 
axis, 

2. The median atlantoaxial joint (artkulatio atlantoaxial^ medi- 
ans) (see Figs 187, 191, 192) forms between the posterior surface 
of the anterior arch of the atlas (fovea dentis) and the dens of the 
axis. Besides, the posterior articular facet of the dens forms a joint 
with the transverse ligament of the atlas. 

The joints of the dens are related to the group of trochoid, or 
pivot joints and allow rotation of the atlas together with the head 
about the dens of the axis, Le, turning the head to the right and to 
the left. 

The ligaments of the two joints described are as follows, 




1, The membrana tectoria (see Figs 190, 192) is a broad, rather 
dense fibrous sheet stretched from the anterior border or the fora- 
men magnum to the body of the axis, It is called so (L tectum roof) 
because it covers posteriorly (from the aspect of the vertebral 
canal) the dens, the transverse ligament of the atlas, and other 
structures of this joint. It is regarded as a part of the posterior lon- 
gitudinal ligament of the vertebral column, 

2. The cruciate ligament of the atlas (ligammtum cruciformc at- 
lantu) (see Fig. 190) consists of two bands (longitudinal and trans- 
verse). The stout connective-tissue transverse band stretches be- 
tween the inner parts of the Lateral mass of the atlas. It adjoins the 
posterior articular surface of the dens of the axis and reinforces it 
This band is called the transverse ligament of the atlas (ligamentum 
tranwersum allantis) (see Figs 190, 192). The longitudinal band (fas- 
ricultts loTigiiudinalis) is made up of two, upper and lower, bands, 
The upper band runs from the middle of the transverse ligament 
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es to the anterior surface of the foramen magnum. The 
4* ■fakli also arises from the middle of the transverse lig- 
sbq downwards to be attached to the posterior surface of 

— - - sxis. 

apical ligament of the odontoid process (ligamentum api- 
7 .-• IS 7. 191 stretches between the apex of die dens 



and the middle of the anterior border of the foramen magnum. It 
is considered a rudiment of the chorda dorsalis. 

4, The aJar ligaments of the odontoid process (ligaments ataxia) 
(see Figs 190, 191) are formed of bands of connective-tissue fibres 
stretched between the lateral surfaces of the dens and medial sur- 
faces of the occipital condyles. 



ARTICULATIONS OF THE RIBS 

The joints formed by the ribs allow movements. The posterior ends of the ribs unite with the bodies and 
werse processes of the thoracic vertebrae to form the costovertebral joints {articulations costovertebrales), 
anterior ends unite with the sternum to form the sternocostal joints (artiadationes sternocostales), 



THE COSTOVERTEBRAL JOINTS 



A the ribs articulate with the vertebrae by 




t of the head of a rib (arlictdatio capitis costae) (Figs 
rmtd by the articular facet of the head of the rib 
actts of the vertebral bodies. The heads of the sec- 
bs are conical and come In contact with the corre- 
. i." : ■■: the bodies of two adjacent vertebrae. 
i the vertebra] bodies are usually formed by a 
facet (fovea eoslalis superior) located in the 
r of the next vertebra above and a larger infc- 
t ffmtm tn&talis inferior) at the upper border of the 
tkm. The first, eleventh, and twelfth ribs articulate 
of only one vertebra. The articular facets of the 
: the ribs are covered by fibrous cartilage. 

ent of the joint of the head of rib (Ug- 
k tMiraarticularc) h lodged in the cavity of the 
to tenth ribs* It runs From the crest of the head 
and divides the joint cavity into two corn- 
capsule is thin and strengthened by the 
joint of the head of the rib (ligamentum capi- 
arises from the anterior surface of the 
i : inched fan -wise to two adjacent vertebrae 



2 + The costotransverse joint (arliculaiio cQshtranwersaria) (see 
Figs 193, 194, 196) is formed by the articular facet of the tubercle 
of a rib (fades artiadaris tuberculis costae) and the costal facet (fovea 
coslalis transversalis) of one of the transverse processes of the thor- 
acic vertebrae. Only the upper ten ribs have such joints. The arti- 
cular facets are covered by hyaline cartilage. The thin articular 
capsule is attached to the edges of the facets. 

The joint is strengthened by the following ligaments* 

A. The superior costotransverse ligament (ligamentum costatrans- 
versarium supmus) arises from the inferior surface of a transverse 
process and is attached to the crest of the neck of the next rib be- 
low, 

B. The lateral costotransverse ligament (ligamentum costotrans- 
versarium laterals) is stretched between the bases of the transverse 
and spinous processes and the posterior surface of the neck of the 
next rib below* 

C. The inferior costotransverse ligament (ligamentum coslo trans- 
versarium) is lodged between the posterior surface of the neck of a 
rib and the anterior surface of the transverse process of the corre- 
sponding vertebra. 

The articulations of [he head and tubercle of the rib arc com- 
bined (cylindrical or pivot) joints because they are connected func- 
tionally: movements occur at both joints during respiration, 
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19a. Ligaments and joints of ribs and sternum; anterior aspect (% 

(Anterior parts of ribs and sternum on left side partly removed by frontal section,) 
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196. Ligaments and joints of ribs \ vertebrae, and sternum; superior aspect (J4)« 

(Union of fifth pair of ribs with fifth thoracic vertebra and corresponding sternal segment. Joint between head of left 
rib and vertebra is represented semi schematic ally,) 



THE STERNOCOSTAL JOINTS 



The anterior ends of the ribs terminate as costal cartilages. The 
coital cartilage of the first rib is fused with the sternum (synchon- 
drosis). Those of the second to seventh ribs articulate with the cos- 
tal notches of the sternum to form the sternocostal joints (ariicala- 
titmes stemocostales) (Figs 195, 196). The cavity of these joints is a 
narrow vertical slit. The cavity of the second sternocostal joint con- 
tains ihc ini Fa-articular sternocostal ligament (ligamatium sternocos- 
tal intraartieul&re) 7 which passes from the second costal cartilage to 
the junction or the manubrium and body of the sternum. 

In the cavities of the other sternocostal joints this ligament is 
either poorly pronounced or absent. 

The capsules of these joints are formed by the perichondrium 
of the costal cartilages and are strengthened by the sternocostal 
Ligaments (ligamznla stemotastalis tadiaia) among which the anterior 
ligaments are stronger than the posterior ones. 

These ligaments fan out from the end of the costal cartilage to 



m 

the anterior and posterior surfaces of the sternum and intersect 
and interlace with those on the opposite side and with ligaments 
located above and below them. As a result a strong Fibrous layer 
covering the sternum forms* It is called the sternal membrane 
{jjumbretna sierni). 

The bauds of fibres descending From the anterior surfaces of 
the sixth and seventh costal cartilages obliquely and medially to 
the xiphoid process form I he costoxyphoid ligaments (ligamenia cos- 
loxiphoidea). 

The fifth to ninth costal cartilages are joined to one another by 
means of dense fibrous tissue to form the iotcrchondral joints (ar- 
ticulationzs interchondralts). 

The tenth rib is joined to the cartilage of the ninth rib by 
fibrous tissue, while the cartilages of the eleventh and twelfth ribs 
end freely between the abdominal muscles. 
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Areas zygomatic us 




197. Right mandibular joint (ariiailatio temporomandibula- 
ris); lateral aspect (%). 



ARTICULATIONS OF THE 
BONES OF THE SKULL 

ic«pt for the mandible, the bones of the skull articulate by The font an riles (juntkuli} (set Fi^s 100) deserve mention 
:4 contiguous joints- The bones of the skull cap are joined among the syndesmoses. They are described in details in the sec- 
re* another by fibrous connective tissue to form syndesmoses, tion The Skull as a Whale. 

res of the base of the skull articulate by means of cartilagi- 
* rustie to form synchondroses. Both are replaced with age by 
Affile to form synostoses. 
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198. Right mandibular joint (articulatio temper omandibularis); lateral aspect 

(Joint opened by sagittal section.) 



t 
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Processus plcrygoideus 
(lamina lateralis) 



IJg. pierygospfnale 

Spina ossis sphenoidal is 





t. HpsLi I Li a r Lieu [at ion is 
tern porom andibu In m 
Processus styloids us 



Lig. sphenomandibulare 
LIg. sty3omatidilitilare 
Hamulus pierygoideus 



199. Right mandibular joint (articulatio temporomandibular 
ris); medial aspect 
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THE MANDI 

The mandibular joint (ariiad&lw iemporomandihularis) 
(Figs 197-199) is a paired joint formed by the head of the mandi- 
ble (caput mandibulae) and the articular (mandibular) fossa (fossa 
mandibular'^} and eminent! a articularis (luherculum articularc) of the 
squamous part of the emporal bone. The heads of the mandible 
are ellipsoid- shaped and their long converging axes form an ob- 
tuse angle at the anterior border of the foramen magnum. 

The articular fossa of the temporal bone is partly included in 
the cavity of the mandibular joint. Two parts are distinguished in 
the fossa: extracapsular located behind the squamotympanic 
fissure and intracapsular, which lies to the front of it. The intra- 
capsular part of the articular fossa is enclosed in a capsule which 
also extends to the anterior margin of the articular tubercle. The 
articular surfaces are covered by a co nnective-t issue cartilage. A 
biconcave oval plate of fibrous cartilage is lodged in the joint cav- 
ity, This is the articular disc (discus articularis) (Fig, 1 98) - it lies hor- 
izontally adjoining the articular tubercle above and the head of the 
mandible below. It is fused on the periphery with the articular cap- 
sule and separates the joint eavily into two communicating com- 
partments, superior and inferior. Some tendinous fibres of the 
lateral pterygoid muscle are attached lo the medial edge of the 
disc. 

The articular capsule (capsulu ariieulam} is attached along the 
edge of the articular cartilage; on the temporal bone it is fastened 
anteriorly to the anterior sloping surface of the articular tubercle, 
posteriorly to the anterior margin of the petrotympanic fissure, 
and laterally to the base of the zygomatic process. Medially it 
reaches the spine of the sphenoid bone. The capsule embraces the 
neck of the mandible and is attached on its posterior aspect some- 
what lower than on the anterior aspect. 



L1LAR JOINT 

The ligaments of the mandibular joint can be divided into the 
following three groups. 

1. Intracapsular ligaments (ligammta inlracapsularia). These are 
the memscotemporal ligaments (anterior and posterior) running 
from the temporal bone to the posterior parts of the disc, and the 
meniscomandibular ligaments (medial and lateral) stretching From 
the neck of the mandible to the inferior circumference of the disc 

1L Extracapsular ligaments (ligamenta exiTacapsidaria). This b 
the Lateral ligament fligamentum laierak) (Fig + 197), It arises from 
the base of the zygoma Lie process of the temporal bone and 
stretches to the lateral and posterior surfaces of the neck of the 
mandible. Some of its bands intertwine with the capsule of the 
joint. Two parts are distinguished in the ligament, anterior (or lat- 
eral) and posterior (or medial), 

III. Ligaments related to the mandibular joint but not con- 
nected with the articular capsule. 

L The sphenomandibular ligament (ligamatium spkemmandibu- 
lare} (Fig. 199) extends from the spine of the sphenoid bone and is 
attached to the Hngula of the mandible. 

2. The stylomandibular ligament (ligammtum siylomandihulartj 
(Figs 197-199) stretches from the styloid process of the temporal 
bone to the mandibular angle. 

The mandibular joint is a hinge joint,, or ginglymus. The right 
and left joints form together a single combined articulation. Move- 
ments at Lhe joints lower and raise the mandible, displace it for- 
wards, backwards, and to the side (right or left). In movements to 
the side slight rotation about the vertical axis occurs in one joint, 
while in the other joint the articular disc is displaced in the direc- 
tion of the movement of the head of the mandible. 
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Juncturae cinguli membri superioris 
et membri superioris liberi 



ARTICULATIONS OF THE 
UPPER LIMB 

The articulations of the upper limb (juncturae membri superioris) are subdivided into the articulations of 
die shoulder girdle (jundurat cinguli membri superioris) and the articulations of the free upper Hmb (juncturae 
membri superioris liberi). 



ARTICULATIONS OF THE 
SHOULDER GIRDLE 

The hones of the upper limb are joined to the skeleton of the trunk by means of one joint, the sterno- 
clavicular joint. 

THE STERNOCLAVICULAR JOINT 

1. The anterior and posterior sternoclavicular ligaments (liga- 
mentd sternoclaviculare anterius et posterius) run on the anterior, supe- 
rior, and posterior surfaces of the articular capsule and strengthen 
it. 

2. The costoclavicular ligament (ligamentum wstoclamculare) is a 
strong ligament ascending from the superior border of the first rib 
to the clavicle and limits its movement upwards. 

3. The interclavicular ligament (ligamentum interclaviculare) 
stretches between the sternal ends of the clavicles above the su- 
prasternal notch. It limits movement of the clavicle downwards* 

According to the range of movements, the sternoclavicular 
joint is closer to the type of ball-and-socket (spheroid) joints far- 
ticulatio spkeroidea s. CGtylica), 



avicular joint (articulaiw sternodauicuhms) 
f^cmed by the clavicular notch of the sternum and the 
d tW clavicle. This is a simple joint (ariiculatio simplex), 
iraiar surfaces are covered by a connective- tissue carti- 
■ k mc on gni em and saddle-shaped in most cases. The 
ii corrected by the articular disc (discus articuhris) 
tie joint. 

ummLu capsule (c&psula articularis) is strong and is atta- 
: [Ii*. articular surfaces of Lhe bones. The nrti- 
i the joint cavity into two parts, mfe remedial and 
. which do not communicate. Sometimes the centre of 
- _ zted and both cavities ai the- joatii u>inmmik-aU', 
7^—±-~ apparatus of Lhe sternoclavicular joint is re- 
, 3r die Following ligaments. 
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200. Sternoclavicular joints (ariiculatioms 
sternoclavicular es)\ anterior aspect 

(Right sternoclavicular joint opened by frontal section*) 



THE ACROMIOCLAVICULAR JOINT 



The acromioclavicular joint (ariiculalio acromiodavicit lath ) (see 
Fig. 204) is formed by the articular facet of the acromial end of the 
clavicle and the articular facet of the acromion of the scapula. This 
is a simple joint. The articulating surfaces are flat. An articular 
disc (discus articularis) is. sometimes present in the joint cavity. 

This is a mukiaxial joint, but the range of movements is strictly 
limited in view of which it is related to plane joints (artiailatia 
plana). 

The articular capsule (capsula articularis) is attached along the 
margin or the articular surfaces and is strengthened by the Follow- 
iiiu Ligaments. 

L The acromioclavicular ligament (ligamentum acromioclavicular 
ris) stretches between the acromial end of the clavicle and the ac- 
romion of the scapula 



% The coraco clavicular ligament (ligamentum coracocl av icularc J 
(see I r ig< 204) is stretched between the inferior surface of the ac- 
romial end of the clavicle and the coracoid process of the scapula. 

Two parts are distinguished in the coracoclavicular ligament: 
the quadrangular trapezoid part (ligamentum Irapcioidmtm) which 
occupies a lateral position and runs from the trapezoid line of the 
acromial end of the clavicle to the coracoid process of the scapula, 
and the triangular conoid part (ligamentum connideum) stretching 
medial to the trapezoid part between the conoid tubercle of the ac- 
romial end of the clavicle and the coracoid process of the scapula, 

Both ligaments meet at the coracoid process at an angle and 
limit a depression formed above by the clavicle and filled with are- 
olar tissue and sometimes occupied by a synovial bursa. 



LIGAMENTS OF THE SCAPULA 



The ligaments of the scapula are fibrous bands which join its 
separate structures. 

]. The coracoaeromial ligament (ligamentum coracoacramiak) 
(Figs 201, 204) is the strongest of the scapular ligaments. It is 
stretched in the form of a quadrangular plate between the acro- 
mion and the coracoid process of the scapula. 

% The suprascapular ligament, or superior transverse liga- 
ment of the scapula (ligamentum transnersum scapulae superius) 



(Figs 202, 203) bridges the scapular notch and together with it 
limits a foramen, 

3. The spinoglenoid ligament, or inferior transverse ligament of 
the scapula (ligamentum transcersum scapulae infmus) (see Fig. 202) 
is the weakest scapular ligament. It stretches on the posterior surface 
of the scapula from the root of the acromion, over the neck of the 
scapula, and to the lateral surface of the glenoid cavity; some of its 
bands intertwine with those of the capsule of the shoulder joint 
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JOINTS OF THE FREE UPPER LIMB 

THE SHOULDER JOINT 



He shoulder joint (artictdaiio humeri) (Figs 201-206) is Formed 
m rfenoid cavity of the scapula (cavitas gletiQid&lis scapulae) and 
arsf of the humerus (caput humeri). The articular surfaces are 
h valine cartilage and do not conform each other in 
Their congruence is increased by the lab rum glenoidale 
^hed ti> the edge of the glenoid cavity. 
The articular capsule (capsula articularis) is attached on the 
sia to ihe periphery of the articular cartilage, the glenoid cav- 
r-13 externa] margin of the labrum glenoidale; on the humerus 
-gMalf is attached to the anatomical neck. It is spacious and 
:«d weakly. Its inferomedial part is thin, but in the other 



parts the fibrous layer is strengthened by muscle tendons which 
are interlaced with it: by the supraspinal^ infraspinatus, and 
teres minor muscles in the ! Literal parts and by the subseapularis 
muscle in the medial part* In movement at the shoulder joint these 
muscles draw out the capsule and prevent its strangulation be- 
tween the articulating surfaces of the bones, 

On die humerus, the articular capsule bridges the biciptal 
groove and transmits the tendon of the long head of the biceps 
brachii muscle which arises from the supraglenoid tubercle and 
the margin of the labrum glenoidale T passes through the cavity of 
the shoulder joint, and then occupies the bicipital groove. In the 




201. Right shoulder joint (articulatio humeri); anterior aspect 

05). 
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Lig. curacoacrorniaEc 




202. Right shoulder joint (ariiculatio humeri) and ligaments of right 
scapula; posterior aspect (%). 

(The spine of the scapula is removed.) 



cavity of the joint the tendon is covered by a synovial membrane 
which is attendant to it to a level 2-5 cm below the anatomical 
neck. Then the synovial membrane carves upwards and passing on 
the tendon, is continuous with the synovial layer of the articular 
capsule, 

A double- wall protrusion of the synovial membrane thus forms 



in the bicipital groove around the biceps brachii tendon. It is 
called the intertubcrcular synovial sheath {vagina symoialu inter in- 
bereularis). The joint cavity often communicates with the subscapu- 
lar bursa (bursa musadus subscapularis) located at the root of the cri- 
coid process. 

The shoulder joint has only one ligament, the coraco humeral 
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Acromion 



C;ip sulci articular!* 



Lig. transversum 
scaputau supcnus 



Ten do m. bicipitis 
brachii (caput Eongum)^^ 




Scapula 



203, Right shoulder joint (articulatio humeri) 

(Joint opened by frontal section.) 



tmadsm armtohumerale). This is a thickened fibrous 
spsuie, which extends from the Lateral edge of the cri- 
ed the greater tuberosity of the humerus. 
roacromiaJ Ligament fligamentum coraamcromialt) is lo- 
be shoulder joint and together with the acromion and 
:ess of the scapula forms the vault of the shoulder, 
tccts the shoulder joi nt from above and together with 



the tautened articular capsule inhibits abduction and raising of the 
arm above the shoulder level. Higher raising of the limb is accom- 
plished by concomitant movement of the scapula, 

According to shape, the shoulder joint is a ball-and-socket, or 
spheroid joint (articulatio spkeroidta) permitting a wide range of 
movements. 
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204. Right shoulder joint (articulatio humeri) and acromioclavicular joint (arti 
uulaiio acromioclamcularis) (%). 

(Shoulder joint is opened and humerus removed.) 



Created with novaPDF Printer ( www.novaPDF.com ) 



THE SHOULDER JOINT 



209 




205. Right shoulder joint (radiograph). 



1 ^acromion 

2— coracoid process 

3— ctavictc 

4 — first rib 

5— spine of scapula 

6— medial border of scapula 



7— scapula 

8— lateral border of scapula 

9 — glcno id cavity of scapu la 
10— head of humerui 

] I —humerus 

12— greater tubercle of humerus 
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206. Right shoulder joint. (Radiograph taken with the arm 
raised,} 



1 — acromion 

2— clavicle (acromial end) 

3— coracoid process 

4— first rib 

5— superior border of scapula 

6— spine or scapu la 
7 — scapula 



8— med ia! border of scapula 

9 — lateral border or scapula 
10 — glenoid cavity ot scapula 
1 1 — head of humerus 

12— anal om teal neck 

1 3 — humerus 
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THE ELBOW JOINT 



r.l irtkuktw fubiH) (Figs i07-M2) IS formed by 
^ta" surface of the inferior humeral epiphysis (its trochlea 
. _- . ihe articular surfaces of the ulna (irodilrar md 
amhes , and the head and articular circumference of the 
• 2 compound joint (articulatio composita). The articu- 
covered by hyaline cartilage. 
mmtaha- capsule (capsula arlicuhris) is fastened on the 
i above the margins of the coronoid and radial fossae in 
m Ac periphery of the bases of the epicondyJes (leaving 
r and almost at die margin of the articular surface of the 
and head of the humerus on the sides; and a little below 
n of the olecranon fossa at the back. On the 
articular capsule is attached to the edges of the trochlear 
aJ notches- on the radius it is fastened to the neck, Forming 
ac4ike protrusion (Figs 207, 209), The capsule is thin and 
3«ched in front and behind but is strengthened by liga- 



ments at the sides. Its synovial membrane covers also those parts 
of the bones which are in the joint cavity but are not covered by 
cartilage (the neck of the radius, etc.). 

Three joints are distinguished in the cavity of the elbow joint: 
the humeroulnar, the humeroradial, and the proximal (superior) 
radioulnar joints. 

1. The humeroulnar joint (articulatio kumtroulnark) 
(Figs 209-212) is formed between the trochlea of the humerus and 
the trochlear notch of the ulna; it is a variant of the hinge joint 
and is related to the cochlear joints. 

2. The humeroradial joint (articuLatia humcroradialis) (Fig. 209) 
is formed by the head of the humerus and the facet on the head of 
the radius. It is related to the ball-and-socket or spheroid joints 
(articulatio sph^r&idsa) (actually movements occur about not three 
but only two axes, frontal and vertical). 

3. The superior, or proximal radioulnar joint (articulatio radi- 



Humerus 



Lig. collateral 
radiate 



Lig. anu la re radii 



Tendo m. bicipitis brachii 
(cutoff) 



Radius 




Capsula articularis 



Lig, collateral ulnare 



Chorda obliqua 



207. Right elbow joint (articulatio cubiti); anterior aspect 
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Epicondylus, 
mcdiaiis 



Lig, collaterale ulnare 




Epieondylus lateralis 



a) vertical > i 
bands 

b) horizontal 
bands 

c) oblique 
bands 



^ Lig. collaterale radiate 



Capsula 
articularis 



Olecranon 



208. Right elbow joint (articulaiio cuhiti); posterior aspect 

(.%)■ 

(Extreme flexion at elbow joint.) 



oulnaus proximalh) (Figs 209, 214) is formed by the radial notch of 
the ulna and the articular circumference of the head of the radius 
and is a typical trochoid, or pivot joint. 

The humeroulnar joint permits flexion (flexio) and extension 
(extensio) which occur with simultaneous movement of the radius aL 
the radiohunieral joint. Rotation (rotatio) of the radius about the 
longitudinal axis is also possible in the humeroradial joint; medial 
rotation is called pronation (pronatio) and lateral rotation is known 
as supination (xvpinatio)\ mild adduction (addudio) and abduction 
(abdudiQ) occur as well, In the superior radioulnar joint rotation of 
the radius occurs with simultaneous movement at the humerora- 
dial joint. 

The following ligaments are related to the elbow joint. 

1, The ulnar collateral (medial) ligament {UgamimtuM collater- 



ale ulnare) (Figs 207, 208) rims downwards from the lateral hum- 
eral epicondyle, then expands fan-wise to be attached at the edge 
of the trochlear notch of the ulna 

2- The radial collateral (lateral) ligament (ligamentum zollalerale 
mdi&te) (Figs 207, 208) arises at the base of the lateral humeral tepi- 
condyle, stretches downwards to the lateral surface of the head of 
the radius, and separates into two bands. These bands run horizon- 
tally and then around the head of the radius in front and behind to 
be attached to the edges of the radial notch of the ulna. The super- 
ficial layers of the ligament blend with the flexor tendons, the deep 
layers are continuous with the annular ligament of the radius. 

3. The annular ligament of the radius (ligammtum anulart ra- 
dii) (Figs 207, 209) embraces the articular circumference of the ra- 
dial head from the anterior, posterior, and lateral aspects and, be- 
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Capsula 
anicularis 
Trochlea humeri 

Cavum 
articulate 



i 

11 



Mem bran a 
imcrosscs 
antebrachii 




Articulatio 
radio ulnar is 
di&ta lis 



Bight elbow joint (articulatio cubiti), 
membrane of forearm (mem- 
mterossea antebrachial and distal ra- 
joini (articula tio radioulnaris) ; 
„ :tr. : aspect (J4). 



210. Right elbow joint. (Radiograph 
taken with the forearm in prona- 
tion.) 



1 — humerus 

2— cubital fossa 

3 — medial cpkoudyle 

4— trochlea of humerus 

5— coronoid process of ulna 

6— radius 

7 — lateral styloid process 



8— medial styloid process 

9— ulna 

10— neck of radius 
tl — head of radius 

12— cap] tfl bin humeri 

13— lateral eps condyle 
\ 4— olecranon 
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iug attached to the anterior and posterior edges of the radial notch 
of the ulna, holds fast the radius tc the ulna, 

The strong collateral ligaments check side movements at the 
elbow joint. On the whole, the elbow joint is a variety of hinge 
joints (gmglymus) and functions as a cochlear joint. 

In add Hi on to the annular ligament of the radius, the interosse- 
ous membrane of the Forearm contributes to bracing together the 
radius and the ulna. 

The interosseous membrane of the forearm (mtmbrana inttros- 



sea dniebrachii) (Fig. 209) fills the space between the radius and the 
ulna and is attached to their interosseous borders. 

It U Formed of strong fibrous bauds descending obliquely From 
the radius to the ulna. One of the bands runs in the opposite direc- 
tion t From the tuberosity of the ulna to the tuberosity of the radius 
and is called the oblique cord (chorda obliqua), The membrane has 
openings transmitting vessels and a nerve. Some Forearm muscles 
arise on its palmar and dorsal surfaces, 



M. brachials Humerus 
M. biceps brachii 



M. flexor carpi 
radialis 



M. flexor digitorum 
superfidalis 



M. flexor digitorum 

profundus 
(origin from ulna) 




_Integumentum 
commune 

M. triceps brachii 



brachials 

i radialis 

Cavum articulare 
Trochlea humeri 

Olecranon 



A. ulnaris 
M, extensor carpi Ulna 
ulnaris 



Bursa subcutanea olecrani 



Processus coronoidcus 



211- Right elbow joint (artkulatio cubiti) (%). 

(Gavity of elbow joint opened by sagittal section*) 
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212. Right elbow joint. (Radiograph taken with the 
elbow flexed,) 



1 — olecrt iKMi 

2 — trochlea of humerus 
3— head of radius 

4 — ulna 



5 — radius 

6 — coroiioid process 

7 — capital urn humeri 

8 — humerus 



THE DISTAL RADIOULNAR JOINT 

or inferior radioulnar joint (atticuhiio radi&ulnaris 
¥t§s205, 210, 213, 216) is formed by the articular circum- 
l the bead of the ulna and the ulnar notch of the radius. 

head of the ulna is the articular disc (discus tirtkulmts) 
_ li is a triangular fibrocartilaginous plate attached by its 
is Ac olnar notch of the radius and by its apex to the medial 
:•!" the ulna. The disc separates the cavity of the dis- 
maaamkar joint from the cavity of the radiocarpal joint. 



The articular capsule fcapsula articularis) is loose, It is attached 
along the margin of the articular surfaces of the bones to the disc 
and forms above between the ulna and radius a pouch called reces- 
sus sacciformis (Fig, 215). 

The distal radioulnar joint is a variant of the trochoid joint (or- 
ticulatio trochmdea). 

Together with the proximal radioulnar joint it Forms a com- 
bined joint providing rotation of the radius in relation to the ulna + 
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THE RADIOCARPAL JOINT 



The radiocarpal joint (artkulatio radiocarpea), or wrist joint 
(Figs 213, 217), is formed by the carpal articular surface of the ra- 
dius and the distal surface of the articular disc (see The Distal Ra- 
dioulnar Joint). They Form a slightly concave articular surface 
which unites with a convex proximal articular surface provided by 
the proximal row of the carpal bones {scaphoid, lunate, and trique- 
trum), 

A thin articular capsule (capsula ariicularh) is attached lo the 
margins of the articular surfaces of the bones forming the joint. 

The joint is strengthened by the following ligaments, 

L The lateral ligament of the wrist (ligamentum collateral? carpi 
radiale) which is stretched between the lateral styloid process and 
the scaphoid bone. Some of its bands reach the trapezium bone. 
The ligament checks adduction of the hand* 

2, The medial ligament of the wrist (ligamentum collaterals carpi 
ulnars)) arises from the medial styloid process and is attached to 
the triqucLruni and partly to the pisiform bone. It checks abduc- 
tion of the hand. 

S + The posterior radiocarpal ligament (ligamcntum radiocarpeum 



dor sale), It turns From the dorsal surface of the distal end of the ra- 
dius to the carpus where it is attached to the dorsal surfaces or the 
scaphoid, lunate, and the triquetruiit bones. It checks flexion of 
the hand, 

4. The anterior radiocarpal ligament (ligamenlum radiocarpeum 
palmare), It arises from the base of the lateral styloid process of the 
radius and the margin of the carpal articular surface of this bone 
and runs downwards and medially to be attached to the proximal 
and distal rows of carpal bones (the scaphoid, lunate, triquetrum, 
and capitate). The ligament checks extension of the hand. 

In addition to these ligaments, I here are the interosseous inter- 
carpal ligaments (ligamcnta intercarpal inlerossea) which connect the 
proximal carpal bones to one another^ some of the carpal bones ar- 
ticulate to form intercarpal joints (artiadalhnes intcrcarpeae). 

The radiocarpal joint is a variant of biaxial joints and is an el* 
lipsoid joint (artiatlaiio ellipsoidea). It permits the following move- 
ments; flexion, extension, adduction, abduction, and circumduc- 
tion (Figs 216 and 217). 



THE PISIFORM JOINT 



The pisiform joint (articidatio ossis pisiformis) joins the pisiform 
to the triquetrum bone. The sesamoid pisiform bone carries an ar- 
ticular facet only on the side touching the approximate articular 
surface of the triquetrum bone. 

The articular capsule (capsula ariicularh) Is attached to the mar- 
gins of the articular surfaces. The joint cavity may communicate 
with the cavity of the radiocarpal joint. The pisiform joint has the 
following ligaments. 

L The pbohamate ligament (ligamcntum pisohamatum) 
stretches between the pisiform bone and the hook of the hamate 
bone. 



% The pisometaearpal ligament (ligamcntum phomctacarpcum) 
runs from the pisiform bone to the bases of the third to fifth meta- 
carpal bones. 

The ligaments are an extension of the flexor carpi ulnaris ten- 
don within which the large sesamoid pisiform bone is lodged. 

Sesamoid bones are small rounded bony or fibrocartilaginous 
structures embedded in tendons, They are responsible for raising 
the respective muscle tendon and creating a favourable angle of its 
action on the bone. 



THE INTERCARPAL JOINTS 



The carpal bones articulate with one another by means of in- 
tercarpal joints (articulationes interearpea^ while the proximal and 
distal rows are joined by the mid carpal joint (artiailatio medioear- 
pea) (Figs 213-217). The distal surface of the first row of carpal 
bones forms a large and deep concave articular surface which re- 
ceives the spherica] surface Formed by the articular surfaces of the 
capitate and hamate bones. The lateral part of the first row of car- 
pal bones has a distally facing spherical surface of the scaphoid 
bone which is received by the corresponding concavity formed by 
the bones of the second row. The joint cavity is S-shaped. The cav- 
ity of the mid carpal joint is continuous with the cavities of the 



joints formed between some of the carpal bones and communi- 
cates with the cavity of the carpometacarpal joint. The articular 
capsule is attached to the margins of the articular surfaces of the 
carpal bones- 

The midcarpal joint is strengthened by the following liga- 
ments. 

1, The dorsal intercarpal ligaments (ligamcnta intercarpea. dor- 
salia) stretch between some of the carpal bones on the dorsal sur- 
face of the joint. 

2. The palmar intercarpal ligaments (ligament* intercarpea pat- 
maria) like the dorsal ligaments are stretched between the carpal 
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Mcmbrana interossea 
antebrachii 



Radius 
Oslunatum 
Lig, radiocarpcum palmare 

Lig, collaterale carpi radiate 
Lig. carpi radiatum 



■jjf Lig. collaterale 
^Sr^ carpi u In are 

w — Os pisiforme 



Os capita tum 



Articulatio 
carponrietacarpea poinds 



Ligg. collateral 




Articulatio radioulnaris 

distalis 



Tendom.flexoris 
digilorum profundi 



Lig. pisohamaium 
Lig. pisometacarpeum 
Hamulus ossis harnati 



Lig. carppmetacarpeum 

palmare 
Ligg. metacarpea palmaria. 



Lig a. metacarpea 
transversa profunda 

A r lieu I ado 

metacarpophalangea 
(opened) 



Vagina fibrosa digiti 
cnanus 



Aniculationes 
I y interphalangeae 

■pfct (opened) 



213, Right radiocarpal joint (articulatio radiocarpea) and ligaments and joints of 



ike hand; palmar surface (% 
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Lig. radioearpeum 
dorsale 



Lig. collaterals 
carpi uinare " 



Os triquetrum 
Os ham am m 



Ligg. caipometaearpca 
dorsalia 



Ligg, metacarpea 
dorsal i a 



Lig. collateral 
carpi radiale 

Os scaphoideum 



Articulatio 
me tacarpophalangea 




multangulum 

Articulatio carpotneiaearpea 
pollicis 

Os trapezoideum 
Os capita turn 



Xrtieulatio interphalangea 
(opened) 

Ligg, palmaria 



214, Right radiocarpal joint (articulatio radiocarpea) and ligaments and joints of 
the hand; dorsal surface (%). 

(Cavities of the metacarpophalangeal and intcrphalangeal joints of index finger opened by section made paral- 
lel to dorsal surface of hand.) 
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Mem bran a inlerossea antebrachii 



Recessus sacciformis 

Artieubtio radiotjlnaris dislaJts 

Disetts articutaris 
Os lumuum 
Lig^ collate rale carpi utnare 

Os triqucirum 
Os ham alum 
Os ca pi latum 
Articulaiio carpometacarpea 



Articulaiio 
inlcrmclijcjrirpeii 




Radius 

Lig h intercarpeum interosseum 
Arliculatio radiocarpea 

Os seaphoideum 
Lig, collaterak carpi radialc 



Ligg, intercai pea 
inlerossea 



Os irapczoidcum 
Os muUangulum 



Art icu Li tic ca rpo me 1 aca rpe a 

pollicis 



Arikulatio carpometacarpea 



Ligg. metacarpen 
interossea 



215* Joints and ligaments of right hand 

(Joint cavities opened by section made parallel to dorsal surface of hand.) 
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bones but on the palmar surface. Some bands arise On the capitate 
bone and fan out to the bones of the first and second carpal 
rows to form the radiate carpal ligament (ligamentum carpi radia- 
tumj. 

There are also interosseous biter carp a] ligaments (ligamenta in- 
tercarpea inierossea) (see Fig. 215) which are located between some 



of the carpal bones close to the radiocarpal and carpometa* 
joints. 

According to the shape of the articulating surfaces, the mi 
pal joint is related to the spheroid joints (artitulatio spheroidal) 
two spheroid heads. It permits a very small range of movem 
and is therefore a poorly mobile joint. 



THE CARPOMETACARPAL JOINTS 



The carpometacarpal joints (articulationcs carpametacarpeac) 
(Figs 213-217) are formed by the distal surfaces of the carpal 
bones of the second row and the bases of the metacarpal bones* 
Two carpometacarpal joints are distinguished: one is formed by 
the trapezium bone and the first metacarpal bone and is related to 
the thumb; the other is formed between the trapezium, trapezoid, 
capitate, and hamate hones and the medial four metacarpals, 

The carpometacarpal joint of the thumb (arlictihtio tarpomela- 
tarpea polliris) is formed by the distal saddle- shaped articular facet 
of the trapezium bone and the saddle-shaped articular facet of the 
base of the first metacarpal bone. 

The carpometacarpal joint of the thumb is a variety of biaxial 
joints and is a saddle joint (articulatio sdlaris). 

The second to fifth carpometacarpal joints are formed by the 
flat articulating facets on the distal surfaces of the trapezium, 



trapezoid, capitate, and hamate bones and the contiguous p 
mal articulating surfaces of the bases of the medial four meta 
pals. The joint of the fifth metacarpal bone is related in shape to 
saddle joint (articulatio sellaris). The articular capsule is attached 
the margins of the articular surfaces of the bones and is ti 
stretched. The cavity of the carpometacarpal joint communi 
with the cavities of the intercarpal, midcarpal, and hitennetae 
joints. The palmar and dorsal carpometacarpal ligaments 
menta carpometacarpea palmaria el dorsalia) stretching between 
carpal s and metacarpals on the respective surfaces are related 
the ligaments of the carpometacarpal joints, 

The carpometacarpal joints form a unit which is from the 
chanical standpoint the firm framework of the hand. 

These joints permit a very small range of movements and 
related to plane joints (arliculativnes plame). 



THE INTERMETACARPAL JOINTS 



The intermetacarpal joints (articulations wlermetacarpeae) 
(Figs 213-217) are formed between the flat facets on the conti- 
guous sides of the bases of the medial four metacarpals. The artic- 
ular capsule is attached to the margins of the articular facets. The 
cavities of the joints communicate proxirnally with the carpometa- 
carpal joints. 

Two groups of ligaments are related to the intermetacarpal 
joints. Ligaments of one group are located on the dorsal and pal- 



mar surfaces of the joints. These are the four dorsal metac 
ligaments (ligamenta metacarpea dorsalia) and the three palmar 
a carpal ligaments (ligamenta intercarpea palmaria). Ligaments of 
other group are between the bases of the metacarpal bones. Th- 
are called the interosseous metacarpal ligaments (ligament a met 
pea inierossea). The intermetacarpal joints are plane joints pe 
ting a very limited range of movements. 



• 



THE METACARPOPHALANGEAL JOINTS 



The metacarpophalangeal joints (articulationes metacarpoph alan- 
geac) (Figs 213, 214, 2 IS) are formed by the articular surfaces of 
the heads of the metacarpal bones and the contiguous articular 
facets on the bases of the proximal phalanges. The head of the first 
metacarpal bone is compressed from front to back and is trochlear 
in shape; the heads of the other metacarpals are spherical. The ar- 
ticular capsules are loose. They are attached on the sides by the 
collateral ligaments (ligamenla cdlateralia) which arise from depres- 
sions on the ulnar and radial surfaces of the heads of the metacar- 
pals and arc attached to the sides and partly to the palmar surface 
of the base of the proximal phalanx. Some fibres of these liga- 



ments pass from the sides of the metacarpal heads to the p 
surface of the bases of the proximal phalanges to intersect 
similar contralateral fibres. These are called palmar ligaments 
gamenta palmaria}. 

The deep transverse ligaments of the palm (ligamenta mcia 
pea transversa profunda) are stretched on the palmar surface of 
joints between the heads of the medial four metacarpals. 

The metacarpophalangeal joint of the thumb is a hinge j ' 
(ginglymus)^ while those of the other fingers are ball-and-socket 
spheroid joints (articulationes spkeroideae). 
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216, Joints of right hand. (Radiograph taken with the 
hand in adduction, ulnar deviation.) 



1 —radius 

2— lateral styloid process 

3— scaphoid bone 

4 — multangular, or trapezium bone 

5— trapezoid bone 

6— finsl metacarpal bone 

7— sesamoid bone 

S— ppojtytnal phalanx of thumb 
9— distal phalanx of thumb 
10— second metacarpal bone 
11 —proximal phalanx of index finger 



12 — middle phalanx of index finger 

13 — distal phalanx of index finger 

14 — capitate bone 

15 — hook of hamate bone 
I fi— hamate bone 

1.7 — triquetral bone 
IS— pisifoum bone 
13— lunate bone 

20— medial styloid process; 

21— uma 



THE INTERPHALANGEAL JOINTS OF THE HAND 



: interphalangeal joints of the hand (artkulatwnes inter phai- 
a? mm) (Figs 213, 214, 216, 217) form between the approxi- 
^iialajiges or each finger. The articular surface on the head of 
:«ialanx is trochlear in shape and carries a guiding groove, 
re base of the phalanx bears a flat facet with a guiding 

k ligaments of the interphalangeal joints are the palmar II g- 

Ugttmenia palmaria) which pass from the sides of the troch- 



lea, and arc attached one to the side of the base of the phalanges 
(collateral ligaments), and the others to their palmar surface. 

The thumb has only one interphalangeal joint. 

The interphalangeal joints between the proximal and middle 
phalanges of the other fingers are called proximal interphalangeal 
joints, those between the middle and distal phalanges arc the distal 
interphalangeal joints. Interphalangeal joints are typical hinge 
joints (girtglymus). 
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217. Joints of right hand. (Radiograph taken with the 
hand in abduction, radial deviation,) 





— radium 


12- 


-middle phalanx of index finder 


2- 


— Lateral styloid process 


13- 


-distal phalanx of index finder 




—scaphoid bone 


14- 


-capitate bone 


4 


— multangular, or trftpczSttm bone 


15- 


■hook of hamate bone 


5- 


— trapezoid hone 


16- 


-hamate hoite 


6 


— first metacarpal bone 


17- 


■triquetral bone 


7' 


—sesamoid hone 


16- 


-pisiform bone 


8- 


—proximal phalanx of thumb 


19- 


-lunate bone 


B- 


—distal phaEanx of thumb 


20- 


-media] styloid process 


LQ- 


—second metacarpal bone 




-utna 


11 


—proximal phalanx of index finger 







Created with novaPDF Printer ( www.novaPDF.com ) 



ARTICULATIONS OF THE PELVIC GIRDLE 
AND FREE LOWER LIMB 



Jundurae cinguli membri inferioris et membri inferioris liberi 



JOINTS OF THE LOWER LIMB 

The joints of the lower limb (jundurae membri inferioris) are subdivided into joints of the pelvic girdle 
(jundurae cinguli membri inferioris) and joints of the Free lower limb (jundurae membri inferioris liberi). 



JOINTS OF THE PELVIC GIRDLE 

The bones of the pelvic girdle articulate by means of two sacroiliac joints, the pubic symphysis, and 
some ligaments. 



THE SACROILIAC JOINT 

■iliac joint (articul&tio sacroiliac®) (Figs 218-220) is a 
formed between the iliac bone and sacrum, 
e articulating auricular surfaces (fades auriculares) of the il- 
ifld sacrum are flat and covered by fibrous cartilage. The 
capsule (capsula ariicularis) is attached to the margins of 
surfaces and is taut. The ligaments of the joint are 
frrous bands tightly stretched on its anterior and superior 
The anterior (ventral) sacroiliac ligaments (ligamenta sac- 
s vemtrmlia) are short fibrous bands stretching on the anterior 
rr rrooi the pelvic surface of the sacrum to the iliac bone. 

: u ligaments are located on the posterior surface of 



: bierosseous sacroiliac ligaments (ligaments sacroiliaca 
Lk behind the sacroiliac joint in the space between the 
" • : They an: attached to she iliac and sacral tuberos- 

_ Tit posterior (dorsal) sacroiliac ligaments (ligamenta sacroil- 
yjme bands of these ligaments arise From the poste- 



rior superior iliac spine, and are attached to the transverse tuber- 
cles of the sacrum for the distance from the second to third sacral 
Foramina. The other bands of ligaments run From the posterior su- 
perior iliac spine downwards and slightly medially to be attached 
to the posterior surface of the sacrum in the region of the fourth 
sacral vertebra. 

The sacroiliac joint is related to die group of joints which per- 
mit a limited range of movements* 

The hip bone i$ also united with the vertebral column by 
means of a series of strong ligaments; these are as follows. 

1. The sacrotuberous ligament (ligamenlum saaotubsrale) 
(Figs 218-220) arises from the medial surface of the ischial tuber- 
osity, passes upwards and medially spreading fan-wise, and is at- 
tached to the lateral border of the sacrum and coccyx. Some bands 
pass over to the inferior part of the ischium to form the falciform 
process (processus falciformu). 

2. The sac rospi nous ligament (ligantetitum sacrospinal) 
(Figs 218-220) runs From the ischial spine medially and to the 
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back and is attached in front of the sac re tuberous ligament to the 
lateral border of the sacrum and partly to the coccyx . 

Both ligaments together with the greater and lesser sciatic 
notches form the borders of the greater and lesser sciatic foramina 
(foramen ischiadiaim majus et foramen isckiadiaim minus) which trans- 
mit muscles as well as vessels and nerves leaving the pelvis. 

3- The iliolumbar ligament (ligamentvm iliolumhale) 



(Figs 218-219) passes from the anterior surface of the transverse 
processes of the fourth and fifth lumbar vertebrae laterally to the 
posterior parts of the iliac crest and medial surface of the ala of the 
ilium. 

The sacrococcygeal joint (juncture sacrococcygeu) (sec Artialz- 
tions of the Vertebral Column). 




218. Pelvic ligaments and joints; seen from above (%). 

(Ligaments and joints of pelvic girdle [Hgamenta et articulationes s. juncturae cinguli membri inferioris]. 
Part of left hip bone, left parts of sacrum and of third, fourth, and fifth lumbar vertebrae removed by hori- 
zontal and sagittal sections.) 
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THE PUBIC SYMPHYSIS 



: pubic symphysis (symphysis pubim) (Figs 21 8, 220) is 
: by the articular symphyseal surfaces [fades sympkyskdis) of 
: bones, which are covered by hyaline cartilage* and the 
itilaginous intcrpubic disc (discus inierpubicus). The disc fuses 
the articular surfaces of the pubic: bones and has a sagittal 
r c f cavity within it. The disc is shorter in females than in 
but is thicker and has a relatively larger cavity, 
-_ pubic symphysis is strengthened by the following Jiga- 



1. The superior pubic ligament (tigamentum puhicum superius) is 
stretched between both pubic tubercles on the superior border of 
the symphysis. 

2. The inferior {arcuate) pubic ligament (ligamentum arcuatum 
pubis) passes on the inferior border of the symphysis from one pu- 
bic bone to the other. 



Spina iliaca posterior superior 
Lig. sacrotuberale (cut ol 



Lig. iliolumbale 

Ligg. sacroiliaca dors alia 




Lig. sacrospiiiaJe 

Membrana obruratoria 
Labrum ace tabu I are 

Zona orbicularis 



ischiofemorale 



219. Pelvic ligaments and joints, hip joint (articulatio coxae); posterior view 

( 2 / 5 ). 

(Articular capsule of left hip joint is removed.) 
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Foramen 
intervertebralc 



Lig, interspinals 



Lig. Efevurn 




Lig. supraspinal 



Promorttorium 



Ligg, sacrailiaca 
v en trali a 

Canal ts obturatorius 



Lig, pLibicum 
superius \^ 



Canal is sac rail s 



Discus 
interpubic 

Lig, arcuatum pubis 

Membrana obturatoria 



Lig, sacroiiiberale 
Foramen isehi adieu m majus 

Foramen i sell iadi cum menus 
Processus falciform is 



220. Ligaments and joints of pelvis, right side; inner aspect (/ 3 

(Sagittal-medial section/) 



THE OBTURATOR MEMBRANE 



The obturator membrane { membrana obluratwia) 
(Pigs 219-221) is fonncd on predominantly transverse connective- 
tissue fibres which are attached to the borders or the obturator Fo- 
ramen and close It except in the obturator groove, The obturator 



membrane bears some small Foramina. Together with the muscle 
arising From it and the obturator groove it borders the obturator 
canal (canalis obturator uts) which transmits the obturator vessels 
and nerves* 
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THE HIP JO TNT 




{artkul&lio coxae) (Figs 219, 221-224) is formed 
surface of the femoral head (which is covered by 
except for the fovea capitis) and by the acetabu- 
bone. The acetabulum is covered by cartilage only 
:c jf the articular surface (fades lunata) t the rest of its 
tatty tissue and covered by a synovial mcm- 
the acetabular notch stretches the transverse 
if the acetabulum (ligamenlum bramversum acdobuli). 
r margin of the acetabulum and on this ligament is 
%e Labmm acetabulare which makes the acetabulum 



The articular capsule (capsula articularis) is attached to the hip 
bone along the edge of the labrum acetabular; on the femur it is 
attached to the trochanteric line and embraces posteriorly two 
thirds of the femoral neck but does not reach the trochanteric 
crest. 

The hip joint has the following ligaments, 

L The iliofemoral ligament (ligamentum iliofemarah) (Fig, 221) 
lies on the anterior surface of the hip joint. It stretches From the 
anterior inferior iliac spine and is attached to the trochanteric line, 
it checks extension at the hip joint and contributes to holding the 
trunk erect 



Spina iliaca anterior inferior • 




Canalis obturatorius 
Membrane obturatoria 



Lig. pubofemoral e 



221- Right hip joint (articulatio coxae); anterior aspect 
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222. Right kip joint (articulatio coxae) (%). 

(Cavity of hip joint opened by frontal section.) 



2. The pubofemoral ligament (ligmnentum pubofemoral?) 
(Fig, 221) runs downwards from the superior pubic ramus and in- 
tertwines with the capsule of the hip joint; some of its bands reach 
the medial part or the trochanteric line. 

3. The ischiofemoral ligament (ligammtum ischiofemomk) 
(Fig. 219) arises on the anterior surface of the body of the ischium, 
runs fore wards and blends with the capsule of the hip joint; some 
of its bundles reach the trochanteric fossa. 

4. The zona orbicularis (Figs 219 and 222) runs in the articu- 



lar capsule, loops the Femoral neck, and is attached to the anterkr 
inferior iliac spine. 

5* The ligament of the head of the femur (ligamenivm mpOzs 
Jemoris) (Figs 222, 223} is in the joint cavity, It arises from the 
transverse ligament of the acetabulum and is covered by a synovial 
membrane; it is attached to the pit in the femoral head. Vessdi 
pass to die head of the femur in the ligament, 

The hip joint is -a variety of a ball-and-socket joint (artimhim 
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Fatly tissue in 
fossa acetabuli 




223. Right kip joint (articulatio coxae) (%). 

(Articular capsule is cut and femoral head drawn out of acetabulum.) 
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13 



II 





224* Right hip joint Radiograph. 



1 — ischial spine 

2— acetabulum 

5— tjbturator foramen 

4— superior ramus of pubis 

5— inferior r4r*u* of pubis 
li arid 8 — ischium 

7— ischial t«beit>%ity 



9— lesser trochanter 
10— femur 

11 — irtteilrochanlcric crcsl 

12— greater trochanter 

13— neck of femur 

14— head of femur 

15— ilium 
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"~ f knee joint (articulatw genu) (Figs 225-233) is formed by 
es* namely, the lower end of the femur, the upper end of 
rii, and the patella, The articular surfaces of the femoral 
» art ellipsoid. The medial condyle is more convex than the 
A condyle. On the anterior surface of the bone, between the 
is the patellar surface (fades paieliaris) which is divided 
nail groove into a medial (smaller) and lateral (larger) areas, 
areas articulate with the respective articular Facets on the 



posterior surface (fades artiailaris) of the patella. The superior ar- 
ticular surfaces (fades articulares supetiotes) of the tibial condyles are 
slightly concave and are incongment with the convex articular sur- 
faces of the femoral condyles. This incongruence is corrected to 
some extent by the interarticuiar cartilages called the medial semi- 
lunar cartilage and lateral semilunar cartilage (rnmisd medialis et 
lateralis) or menisci (Figs 231-233) which are located between the 
femoral and tibial condyles. The menisci are cartilaginous trihe- 



M. articularisgenus 



M« vastus lateralis (cut off) 



Retinaculum patellae 
laterals 



Lig. collateral 
fibulare 

Lig, capitis fibulae 
an ten us 



Caput fibulae 



Membrana interossea 
cruris 




Tendo m, recti femoris 
(cut off) 

M. vastus media I is 
(cut off) 



Patella 



Retinaculum patellae 
mediate 

Lig. collateral tibiale 



Lig. patellae 



Tuberositas tibiae 



225. Right knee joint (arliculatio genus); anterior aspect 
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M, adductor magnus 



* Caput mediate 

m, gastrocnemii 

Bursa subtendinea m + gascroenemii 
medial is (opened) 

Lig. col laterals tibia le 



M . se mini e mbra riosus 

Lig. popliteum 
obliquum 



Tendon of 
HI. semimembranosus 



M. poplheus 
(partly removed) 



M. plantaris 




Caput I ate rale 
m. gastrocnemii 



Lig. pa pi ileum 
arc ua turn 



Lig. collaterale 
fibular^ 



M, biceps 
femoris 



Lig, capitis fibulae 
posted us 

Caput fibulae 



226. Right knee joint (ariiculatio genus); posterior aspect (%), 



dral plates. Their peripheral edge is thick and fused with the artic- 
ular capsule, the edge facing the joint cavity is sharpened and free. 
The superior surface of the meniscus is concave, the inferior sur- 
face is flat The peripheral edges of the menisci almost copy the 
configuration of the superior border of the tibial condyles as the 
result of which the lateral meniscus resembles a part of a circum- 
ference, while the medial meniscus is crescent-shaped. The men- 
isci are attached in front and behind to the intercondylar emi- 



nence of the tibia. The anterior parts of both menisci are joined by 
the transverse ligament of the knee (lig&meittiim fransversum gen:. 

The articular capsule (mpsula artkulans) is loosely stretched. Its 
posterior part is thicker than the other parts and bears some 
orifices which transmit vessels. In front it blends with the tendon 
of the quadriceps Femoris muscle and is attached to the borders of 
the articular surface of the patella. Qn the femur the capsule is at- 
tached slightly above the articular cartilage in front, almost at the 



i 
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Tendo m. quadncipitis 
femoiis 



M. biceps femoris 



M. articularis genus 



In tegument um commune 



Bursa supra paiellaris 



Vasa 




Capsula articularis 
Lie. cniriatum anterius 
Lle, cruciatum posterius 



M. popliteus 



kL easirocncmius 
(caput lateraJe) 



Facies articularis 



m 


patellae 






t _^ Pateiia 






L^- Bursa praepatellaris 

subcutanea 






J Condvlus medialis 




/ (fades patellaris) 



Plica synovialis 
infrapalellaris 

Plicae alares 



Bursa infrapalellaris 
profunda 

Lig. patellae 



Tibia 



227. Right knee joint (articulatio genus) (^). 

(Cavity of knee joint opened by sagittal section) 
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cartilage on the sides, and on its border behind. On the tibia the 
capsule is attached Lo the borders of the articular surface. The ar- 
ticular capsule is lined vvith a synovial membrane which covers the 
ligaments lodged in the joint cavity and forms synovial villi (villi 
synavialis) and synovial folds (plicae synoviales). The stronger devel- 
oped folds are as follows: (a) the alar Folds (plicae alares) (Fig* 227) 
which run on the sides of the patella to its apex and contain fatty 
tissue between their layers; the infrapatellar synovial fold (plica iy- 
novialis infrapatellaris) which is below the patella and is a continua- 
tion of the alar folds. It arises in the region of ihe apex of the pa- 
tella, enters the cavity of the knee joint, and is attached in the 
region of the anterior edge of the intercondylar notch of the 
femur. 

The capsule of the knee joint forms a series of synovial ever- 
sions (eversiones synoviales) and synovial bursa e (bursa? synoviales) 
which are situated along the distribution of muscles and tendons 
but do not communicate with the joint cavity (see Muscks of the 
Lower Limb). The largest pouch of the articular capsule is the su- 
prapatellar bursa (buna suprapateUaris) situated above the patella 
between the tendon of the quadriceps feuioris muscle; in some in- 
dividuals it may be isolated. 

Two groups of knee joint ligaments are distinguished, one ex- 
tra-articular and the other intra- articular. The following well de- 
veloped ligaments are situated on the sides of the joint 

1, The medial ligament of the knee or tibial collateral liga- 
ment (ligamentum collateral* tibiale) (Figs 225, 226, 231, 232), It 
runs downwards from the medial femoral epi condyle, blends with 
the articular capsule and medial meniscus, and reaches die upper 
part of the tibia. 

2. The lateral ligament of the knee or fibular co {lateral liga- 
ment (ligamentum colla ierale jibu tare) {Figs 225, 230-232). It is nar- 
rower than the medial ligament; it arises from the lateral epicon- 
dyle of the femur and also stretches downwards, gives off some 
bands to the articular capsule, and is attached to the lateral surface 
of the head of the fibula. 

The anterior carts of the articular capsute are reinforced by 
ligaments related directly to the tendon of the quadriceps fern oris 
muscle. This muscle approaches the patella to be attached to its 
base* Some of the bundles of the tendon are continued downwards 
to the tuberosity of the tibia to form below the apex of the patella 
the ligamentum patellae (Figs 225, 227, 230). Other bundles 
stretch vertically on the sides of the patella and its ligament and 
form vertical ligaments called the lateral and medial retinaculi of 
the patella (retinaculum patellae laierale et retinaculum patellae medi- 
ate)* They run from the sides of the patella to the respective fern- 
oral condyle. Under these ligaments are tendon fibres stretching 
horizontally From the sides of the patella to the femoral epi con- 
dyles. The posterior parts of the articular capsule are strengthened 
by the oblique posterior ligament of the knee (ligamentum poplileum 
obliquum) (Fig. 226) which is a part of the tendon of the semimem- 
branosus muscle. The ligament runs from the medial tibial con- 
dyle to the lateral femoral condyle and some of its fibres blend on 
the way with the articular capsule* 

In addition to the oblique ligament, another ligament called 




228, Right knee joint, Radio- 
graph* 



1 — ■ Femur 

2 — intercondylar notch 

3— medial condyle of tibia 

4— lateral condyle of tibia 

5 — head oF fibula 

6— fibula 



7— tibia 

8— tuberosity of tibia 

9— lateral condyle of femur 
10— medial condyle of femur 
11 — patella 



*1 
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229. Right knee joint. Radiograph made with the knee 
joint flexed, 



1 — femur 

%— intercondylar notch 
3 — lateral condyle of tibia 

4— media t condyle of tibia 

5— head of fibula 



6— tibia 

7 — tuberosity of tibia 

8— medial condyle of femur 

9— lateral condyle of Temur 
10— patella 



the arcuate ligament of (lie knee (ligammlum poplikum arcuaium) 
{Fig. 226) is always Found in this part or the articular capsule. It 
si retches between the lateral femoral epkondyle and the middle 
part of the oblique ligament. 

The following ligament*; are in the cavity of the knee joint 
L The anterior cruciate ligament [ligamentum cruciaium anie- 



dially and is attached to the tibia in the anterior intercondylar 
area. 

2h The posterior cruciate ligament (ligamentum audatum p0$t&- 
rius) stretches From the medial surface oF the medial Femoral con- 
dyle to the back and medially, crosses the anterior cruciate liga- 
ment, and is attached to the posterior intercondylar area of the 



r'ms) runs from the lateral condyle of the Femur Forwards and me- tibia. 
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Fades patcl latis 



Plica synoviiitts 
infrapaic I hi fis 



Ccmdylus lateralis 

Ten do m, bid pit is fern oris 

lAgf collateral fihulare 



Caput fibula 




M, vastus lateralis 



f ':i|v-.ula annularis 



Condylus medic) lis 

Lig. cructutum posteriuy 
I . e Li. cmdatinli miturius 



Plieue it hi res 



Lig. patellae 



Fades articularis patellae 



M, vastus me dial is. 



Capsula arlteularis 
Fendo m. quad rid pi tis femoris 



230, Right knee joint (ariiculaiio genus); anterior aspect 

(Articular capsule cut on lateral^ anterior, and medial surfaces. Quadriceps Femoris muscle 
with patella are drawn away distally.) 
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3. The transverse ligament of the knee (ligamentum transversum 
gains) connects the anterior surface of both menisci 

4. The anterior meniscofemoral Ligament (ligamentum menisco- 
femoride anterius) (Fig. 231) extends from the anterior part of the 
medial meniscus upwards and laterally to the medial surface of the 
lateral femoral condyle. 



5. The posterior meniscofemoral Ligament (ligamentum menisco- 
femoralis posterius) (Fig. 232) runs from the posterior part of the lat- 
eral meniscus upwards and medially to the medial surface of the 
medial femoral condyle. 

The knee joint is a combination of a hinge (ginglymus) and pi- 
vot (trochoid) joints and is related to trochogiuglymus. 



Fades patellars 



Ltg. col lateral? ft hula re 



Meniscus lateralis 



Tendo m. hicipitts 
k m oris 

Lig. capitis fibulae anterius — U|i 



Caput fibula 



Mem bra na internssuLi cruris 




Lig, cruduLum posted us 
Lig. cruciatum anicritis 

Lig. transversum genus 
Meniscus mcdialis 

Lit?- cullLJtcralu lihrulu 



Lig. patellae 



Fades articularis patellae 



231. Right knee joint (articulatio genus); anterior aspect 

(Articular capsule removed. Tendon of quadriceps femoris muscle together with patella are 
drawn away di staJiy.) 
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232. Right knee joint (articulatio 
genus); posterior aspect (%). 

(Articular capsule removed.) 



El- in li r 



Condylus media I is 



Lig, collateral tibiale 



Lig, meniscofemoral 
posterius 

Meniscus mediaE 



Condyius media lb tibiae 



Tuberositas tibiae 
Lig. transversum genus 



Meniscus medial i> 



Meniscus fate talis 




Lig. meniscofe morale poster! us 
Lig. crucial um anterius 



Lig. crueiatum antnwm 




Meniscus lateralis 

Condylus lateralis tiNAr 
Lig, collaterale fibulare 



Lig. capitis fibulae 
posterius 

Caput fibulae 



Lig. crueiatum posterius 



233. Right knee joint (articulatio 
genus) (%), 

(Distal surface of knee joint seen from above. 
Cruciate ligaments of knee are cut.) 
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JOINTS OF THE LEG BONES 



Lig, capitis 
fibulae amerius 



Lig. tibiofibulare 
antertus 



Tibia 




The proximal ends of the leg bones form the superior tibiofib- 
ular joint (arHculatio tibiofibularis) (Figs 232, 234, 236, 238). The ar- 
ticulating surfaces are the flat articular facet of the head of the 
fibula (fades ariicularis capitis fibulae) and the fibular articular sur- 
face of the lateral tibial condyle (fades ariicularis fibularis}* 

The articular capsule (capsula artiatlam) is attached to the 
edges of the articulating surfaces; it is taut and strengthened by 
the anterior and posterior ligaments of the superior tibiofibular 
joint (ligamenta capitis fibulae animus ct posterius). The ligaments are 
On the anterior and posterior surfaces of the joint and extend from 
the tibia to the head of the fibula. The proximal tibiofibular joint 
permits a small range of movements. 

The space between the two leg bones is filled by the interosse- 
ous membrane of the leg (membrana interossea cruris). 

The fibres of the membrane descend and run laterally from the 
interosseous border of the tibia to that of the fibula. In the upper 
part of the membrane is a large opening transmitting vessels and 
nerves; in the lower part is a smaller opening transmitting vessels. 
The membrane is stronger in the lower part. 

The distal ends of the leg bones form the inferior tibiofibular 
syndesmosis (joint) (syndesmosis s. articulatio tibiofibularis)* 

On the anterior and posterior surfaces of this joint arc short 
but strong ligaments stretching from the anterior and posterior 
edges of the fibular notch of the tibia to the lateral malleolus. 
These are the anterior and posterior inferior tibiofibular ligaments 
(ligamenta tihiofibularia anterius et posterius) (Figs 234-236). There 
are also dense bands of connective-tissue fibres stretched for the 
whole distance between the fibular notch of the tibia and the 
rough surface of the lateral malleolus facing it. 



234, Right tibiofibular joint (arti- 
culatio tibiofibular) , interosseous 
membrane of leg (membrana interos- 
sea cruris), and tibiofibular syndes- 
mosis (syndesmosis tibiojibularis); 
anterior aspect 
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JOINTS OF THE FOOT 

- 

THE ANKLE JOINT 



Hie ankle, or talocrural joint (articulatio ittlocruralu) (Figs 235, 
236, 238^240) is formed between the articular surfaces of the dis- 
tal ends of the tibia and fibula and the articular surface of the 
trochlea of the talus. The tibia articulates by means of its inferior 



articular surface (fades articuhm inferior) and the malleolar fi: i 
(fades articularis malleolaris). The fibula also bears an articular £m 
of the lateral malleolus (fades articularis malleoli). 

The articular surface of the talus is pulley- shaped (trochlea 



rana mtcrossea 
cruris 



Lig. tibiofibulare 
anterius 



Lig. telofibulare 
nil terms 



Malleolus 
lateralis 

m 

calcaneoftbulare il f 

Lig. 
tain calcaneus 
laterale 



Lig. talocalcaneum 
iaterosseum 



Lig. euueocuboideum 
dorsale 



Ligg. larso metal arse a dorsalia 



-Malleolus medians 

L -Articulatio talocruralis (opened) 

f — Lig. mediate (deltoideum) (pars tibionavicularis) 



'Lig. talonavicular^ 

■ Lig. calcaneonavicular 



Lig. bifurcatum 




Lig. calcaneocuboideum 

Ligg, cuneonavicular^ dorsal i a 



Capsula articulationis 
metatarsophalangeae I 

I. 

Capsula 
larticulatioms interphalangeae 
, ^JG^fc. hallucis 



Ligg. metaiarsea dorsalia 
Articulatio metatarsophalangeal 



Ligg. collateral! a 



235. Ligaments and joints of right foot 

(Dorsal surface,) 
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Pars tibiotalaris posterior 
dig. mediale) (ddioitleum) 

Pars tibiocalcanca 
(lig. mediale) (deftoideum) 

Tubcreulum mediate processus 
posterioris la It 

Lig, local cane urn mediale 

Sustentaculum tali 

Tendo m, ricxuris halluds langi 



Lig. talocalcarteum postcriu* (B.N A.) 



Tuber calcanei 



Fibula 




Lig. tibtofibuJare 
posterius 



Facie s superior tali 
Lig, talofilndare posterius 

Lig, catcaneo fibubre 



Articulatio sublalaris 
(cavum) 



236, Ligaments and joints of right foot (Ys)± 

{Articular capsules are removed.) 
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Capsula articularis (digki III) 

•A t 



Articulatio interphalangea 
pedis 



ArticuJatio 
metatarsophal angcir 
(opened) 



Ligg. collateral^ 



Ligg. met a tar sea 
plantaria 



Tendo m. peronaet 
brevis 



Tendo m. peronaei 
longi 



Lig, plan tare longum 




Lig, vaginale 



Ligg. plan tan a 



Articulatio 
■tarsometatar&ea T 
(cavum) 



Tendo m. peronaei 
iongi 

Ligg. euneonaviciilaria plantaria 

4^ Tendo m, tibialis anterioris 

— Lig r cuboideonaviculare plan tare 

Tendo m. tibialis 
posterioris 



Lig. calcaneonavjculare 
plant are 



Tendo m, flexoris digitorum longi 
Tendo m, flexoris hallucis longi 



237. Ligaments and joints of right foot (%). 

(Plantar surface.) 
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Fibufa 



Lig, la fo fibula re poster! us 

Articulatio subtalars 
(cavum) 

I., tg- (alocalcaneum hucrosseum 
Lig. hi fu rait u m 



Pars libiotalaris 



Lig. calcane- 
al n a vjcu la re 
Lig. caJcanio 
ocuboideum 

AriiL-uljrio riilcaneurubonleii 



Ltg, cuboid Co navicufa re dors ale ^ 

Artieublio tarsometatarsal 



Lig. cuneocuboideum 
interosseum 

Os cuboid cum 



Ligg. me tat arse a 
inieroHsea 



Articulatio 
metatarso phalange a 
(cavum) 



A rt i c u la (tones int erphalange ac 
(cavum) 




Articulatio talocrural is 
cavum) 



Lig, mediale 
fdeltoideum) 



Articulatio tarsi transversa 

Articulatio 

takmavicularis 
Os naviculare 



Articulatio cu 11 eoria vie u fan's (cavum ) 

Lig, in tercunei forme intcrosseum 

Os cuneiforme mcdiale 
Os cuneiform c intermedium 

Os cuneiforme I at era le 



Articulatio Eursarnetatarsea 

Bfci Lig. cuncometatarseum 
mterosseum 



Ligg. co [lateral in 



238. Joints and ligameris of right foot (Y 2 ) m 

(Section through ankle joint and joints of foot.) 
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on top, while on the sides it carries flat malleolar facet of the lat- 
eral and malleolar facet of the medial surface of the talus (fades 
malleolaris lateralis et medialisf The leg bones grasp the trochlea of 
the talus like a fork. 

The articular capsule (capsula articularis) is attached for a great 
distance to the edge of the articular cartilage and only on the ante- 
rior surface of the body of the talus it separates from the cartilage 
to be attached to the neck of the talus. The anterior and posterior 
parts oF the capsule are weak, 

The ligaments of the ankle joint run on its sides. 

t. The medial (deltoid) ligament (ligamentum mediate fdeltoi- 
deumj) (Figs 235, 236, 238). It is subdivided into the Following 
parts: 

(a) the anterior talotibial part (pars tibiotalaris anterior) running 
downwards and Forwards From the anterior border of the medial 
malleolus to be attached to the posteromedial surFace of the talus; 

(b) the tibionavicular part (pars tibionavicularis) stretching from 
the medial malleolus to the dorsal surface of the navicular bone; it 
is longer than the aforementioned part; 

(c) the calcaneotibial part (pars tibioedcanea) stretching be- 



tween the tip oF the medial malleolus and the sustentaculum tali; 

(d) the posterior talotibial part (pars tibiotalaris posterior) run- 
ning From the posterior border of the medial malleolus downwards 
and laterally to be attached to the posteromedial parts of the body 
of the talus. 

The following ligaments are on the lateral surface of the ankle 
joint 

1, The anterior talofibular ligament (ligamentum talofibular an- 
tenus). It passes from the anterior border of the lateral malleolus to 
the lateral surface of the neck of the talus, 

2, The calcaneofibular ligament (ligamentum calcaneofibulare) 
which arises on the lateral surface of the lateral malleolus, runs 
downwards and backwards, and is attached to the lateral surface of 
the calcaneum. 

3, The posterior talofibular ligament (ligamentum talofibular? 
posterius). It stretches almost horizontally from the posterior border 
oF the lateral malleolus to the lateral tubercle of the posterior pro- 
cess of the talus. 

The ankle joint is a variant of the hinge joint of the cochlear 
type. 



THE SUBTALAR JOINT 



The subtalar (ta local can can) joint (articulatio suhtalaris) 
(Figs 236, 238, 241) is Formed by the posterior calcanean facet for 
ihe talus (facia articularis posterior cakanei), and the posterior calca- 
nean facet of the talus (fades articularis caltanea posterior tali). 

The articular capsule (capsula articularis) is loose and is at- 
tached For the most part to the edge or the articular cartilages and 
only in front (on the talus) and behind (on the calcaneum) it devi- 
ates slightly from the margins of the articulating surfaces. 

The joint is strengthened by the following ligaments. 



1. The interosseous ta local can can ligament (ligamentum talocal- 
caneum interosseum) lies in the sinus tarsi and its ends are attached 
to the groove of the calcaneum and the groove of the talus. 

2. The lateral talocalcanean ligament (ligamentum talocalcaneum 
laterals) is stretched between the superior surFace oF the neck of 
the talus and the superolateral surface of the calcaneum* 

3. The medial talocalcanean Ligament (ligamentum talocalca- 
neum mediate) runs from the posterior process of the talus to the 
sustentaculum tali, 



THE TALOCALCANEONAVICULAR JOINT 



The talocalcaneonavicular joint (articulatio ta loca ha neonavicula - 
ris) (Fig. 235) is formed by the articular surfaces of the talus, calca- 
neum, and navicular bone. The talus forms the articular head, the 
calcaneum and navicular bone supply the articular socket. 

The articular capsule (capsula articularis) is attached to the 
edges of the articular cartilages. 

The following ligaments reinforce the capsule. 

1, The talonavicular ligament (dorsal) (ligamentum talonavicu- 
lar) stretches between the neck of the talus and the navicular 
bone. 



2, The plantar calcaneonavicular ligament (ligamentum calca- 
neonamculare plantar e) r It passes from the sustentaculum tali to the 
plantar surface of the navicular bone. In the upper part it is con- 
tinuous with the navicular fibrous cartilage which contributes to 
the formation of the articular socket of the joint. 

According to shape, the talocalcaneonavicular joint is a spher- 
oid joint (articulatio spheroidea) but it permits movements only in 
one plane, about the axis, approximately in the sagittal direction* 



THE CALCANEOCUBOID JOINT 



The calcaneocuboid joint (articulatio calcaneocuboid^ ) (Fig, 235) 
is formed by a facet on the posterior surface of the cuboid bone 
(fades articularis posterior ossis cuboidei) and a facet on the calcaneum 
(fades articularis cuboidea calcanei). The articulating surfaces are sad- 



dle-shaped. The medial part of the articular capsule (capsula articu- 
laris) is attached to the edge of the articular cartilage and is taut; 
the lateral part is attached at some distance from the edge of the 
cartilage* 
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Ligaments T which are stronger on the plantar surface, reinforce 
the joint 

1. The long plantar ligament (ligamentum piantare longum) is 
the strongest, It arises on the inferior surface of the tuber calcanei, 
runs forwards, bridges the groove of the cuboid bone to form an 
osteo fibrous canal, and reaches the bases of the four lateral meta- 
tarsal bones. The deep bundles of this ligament are shorter and are 
attached to the tuberosity of the cuboid bone. 



2- The short plantar ligament fligamentum adcaneocubQideum 
piantare) is located deeper than the long plantar ligament. 
Its bundles are in direct contact with the articular capsule 
and connect the plantar surfaces of the calcaneum and cuboid 
bone. 

The calcaneocuboid joint resembles a saddle joint (articulatia 
pilaris) in shape but functions as a uniaxial joint. 



THE TRANSVERSE TARSAL JOINT 



The transverse tarsal joint (articulatio tarsi transversa) (Figs 235 T 
238) unites two joints, the talocalcaneonavicular (articulatio talocal- 
carieonavimlaris) and the calcaneocuboid (artiailath cakane&cub&idea) 
joints. The line of the joint is S-shaped with the medial part being 
convex anteriorly and the lateral part convex posteriorly. The 
joints are isolated anatomically but have a common bifurcated lig- 
ament fligamentum bif urea turn). T\us ligament arises on the dorsal 
surface of the calcaneum at its anterior border and separates im- 
mediately into two ligaments. One is situated laterally and is called 



the medial calcaneocuboid ligament fligamentum cakaneomboideam); 
it runs to the dorsal surface of the cuboid bone. The other is me- 
dial to it and is called the lateral calcaneonavicular ligament fliga- 
mentum calcaneonavicular) ; it passes to the navicular bone. 

The bifurcated ligament is also known as "the key' to the trans- 
verse tarsal joint because with all the ligaments surrounding this 
joint being cut it holds the articulating bones in place and the foot 
can be exarticulated at this joint during operation , only when this 
ligament is transected* 



THE CUNEONAVICULAR JOINT 



The cuneonavicular joint (articulatio cuneonavicular^) (Fig. 235) 
is a complex articulation in the formation of which the navicular, 
cuboid, and the three cuneiform bones take part. The following ar- 
ticulations form here: joints between the anterior articular surfaces 
of the navicular bone and the posterior articular surfaces of the 
medial, intermediate, and lateral cuneiform bones, and joints be- 
tween the contiguous surfaces of the cuboid, navicular, and cunei- 
form bones. 

The joint cavity between the navicular and cuneiform bones is 
in the frontal plane and from it branch out to the front another 
three joint cavities, one between the medial and intermediate cu- 
neiform bones, another between the intermediate and lateral cun- 
eiform bones, and the third between the lateral CuneiForm and cu- 
boid bones; a cavity also extends to the back between the navicular 
and cuboid bones, 

The articular capsule (capsula articularis) is attached along the 
edge of the articular cartilage. The joint cavity communicates with 
the cavity of the tarsometatarsal joint (articulatio tarsometatarsea) in 
the region of the second metatarsal through the joint cavities be- 
tween the medial, intermediate and lateral cuneiform bones. 

The following ligaments strengthen the cuneonavicular joint. 

1, The dorsal cuneonavicular ligaments (Ugamenta cuneonavicu- 
laria dorsalia) stretch on the dorsal surface of the joint between the 
navicular and the three cuneiform bones. 

2. The dorsal cubonavicular ligament fligamentum cuhoideonam- 



culare dorsale) lies laterally to the dorsal cuneonavicular ligament 
and connects the dorsal surfaces of the cuboid and navicular 
bones, 

3. The dorsal intercuneiform ligaments (Ugamenta iniercunel- 
formia dorsalia) are on the dorsal surface of the joint between the 
media I , intermediate and lateral cuneiform bones. 

4. The plantar cubonavicular ligament fligamentum cuboideo- 
navicular* piantare) (Fig. 241) lies on the plantar surface of the joint 
between the cuboid and navicular bones. 

5. The plantar cuneo cuboid ligament fligamentum cuneoaiboi- 
deum piantare) connects the plantar surfaces of the lateral cunei- 
form and cuboid bones. 

6* The plantar cuneonavicular ligaments (Ugamenta cuneonavi- 
cularia plantaria) are stretched between the plantar surface of the 
navicular and ihe three cuneiform bones. 

7. The plantar intercuneiform ligaments (Ugamenta intercunei- 
formia plantaria) are situated on the plantar surface between the 
cuneiform bones. 

In addition to the ligaments described above, a series of short 
strong ligaments are located between the adjacent bones in the 
joint cavities: the interosseous cuneocuboid ligament (ligamentum 
cuneocttboideum interosseum^ interosseous intercuneiform ligament* 
(ligamenla intermneiformia interossea). The cuneonavicular joint is an 
articulation permitting a limited range of movements. 
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239. Joints of right foot Radiograph, 



1 — tibia 

2 — talus 

3— navicular bone 

4— medial cuneiform bone 

5 — intermediate cuneiform bone 

6 — lateral cuneiform bone 
7 and 10 — metatarsal bone 



8— proximal phalanx of great loe 

9— distal phalanx of great toe 

11— tubcrde of fifth metatarsal bone 

12— cuboid bone 

13— calraneu.ni 

14— nbnla 
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240. Joints of right foot Radiograph taken with the toes in dorsal 
flexion. 



1— tibia 

2— talus 

3— navicular bone 

4 — "medial Cuneiform bone 

5— intermediate cuneiform bntsr 

6— lateral cuneiform bone 
7 and 10— metatarsal bone 



9 —proximal phalanx 
9— distal phalanx 
1 ] — tubercle of metatarsal bone 

12 — cuboid bone 

13— cakarteum 
1+- fibula 
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241. Ligaments and joints of right foot (%). 

(Plantar surface.) 
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THE TARSOMETATARSAL JOINTS 



The tarsometatarsal joints (articulationes tarsometatarscat) 
(Figs 235, 238) join the bones of the tarsus to the bones of the me- 
tatarsus. The Following three tarsometatarsal joints are distin- 
guished: (1) between the medial cuneiform and the first metatarsal 
bones; (2) between the intermediate and laterals unciform and the 
second and third metatarsal bones; (3) between the cuboid and the 
Fourth and fifth metatarsal bones. The joint between the medial 
cuneiform and first metatarsal bones is formed by articular sur- 
faces which are slightly saddle-shaped, the other bones articulate 
by means of flat surfaces- The line formed by the cavity of the tar- 
sometatarsal joints is irregular because the second metatarsal bone 
is longer than the other metatarsals, while the lateral cuneiform 
bone projects forwards a little as compared to the anterior part of 
the cuboid bone- 



The articular capsule (capsula artkularis) of each tarsomei 
sal joint is attached along the edge of the articular cartilage a 
strengthened by the following ligaments. 

1 . The dorsal tarsometatarsal ligaments (ligamenta tari&fm 
sea dorsalia) are situated on the dorsal surface of the joints. 

2. The plantar tarsometatarsal ligaments (ligamenta tars? 
tarsea plantaria) which are on the plantar surface, 

3. The interosseous metatarsal ligaments (ligamenta miU 
inierossea) stretch between the bases of the metatarsal bones* 

4. The interosseous tarsometatarsal ligaments (ligamenta 
metatarsea interossea) join the cuneiform bones to the meta 
bones. The medial one joins the medial cuneiform bone to 
base of the second metatarsal bone and is 'the key' to the 
tatarsal joints* These joints permit a limited range of mov 



THE INTERM ETATARS AL JOINTS 



The intermetatarsal joints (arttculationes inlermetatarseae) form 
between the bases of the metatarsal bones. The direction of liga- 
ments strengthening them i> on the whole similar to that of the lig- 
aments of the hand* 

The articular capsules (capsulae articulares) are reinforced by 
the following ligaments; the interosseous metatarsal ligaments (lig- 



amenta metatarsea interossea), the dorsal metatarsal ligaments 
menta metatarsea dorsalia) y and the plantar metatarsal ligaments 
amenta metatarsea plantaria), 

The gaps between the individual metatarsal bones are 
interosseous spaces of the metatarsus (spatia interossea metatarsi 



THE METATARSOPHALANGEAL JOINTS 



The metatarsophalangeal joints (articulationes metatarsophalan- 
geal) (see Figs 23 5 T 237 , 238) are formed by Ihe articular surfaces 
of the heads of the metatarsals and the bases of the proximal pha- 
langes, The heads of the second and third metatarsal bones are of 
an irregular spherical shape and their dorsal surface is rather nar- 
row* 

The articular capsules (capsulae articulares) are attached along 
the edge of the articular cartilage and are loose. The capsule is thin 



in the dorsal part T but is strengthened by the plantar ligaments 1- 
gamenta plantaria) on the plantar surface and by the collateral Ele- 
ments (ligamenta eotlateralia) On the sides, In addition, the ctap 
transverse ligament of the sole (ligamentum metatarsea transversa pt*~ 
funda) stretches between the heads of the metatarsal bones. 

The metatarsophalangeal joints are of the ball-and-socket type 
(articulatio spheroidea)* 



The interphalangeal joints of the toes (articulations inlerphalan- 
geae pedis) (Figs 235* 237, 239) join the proximal phalanges to the 
middle phalanges and the middle phalanges to the distal ones. 
Their articular capsules (capsulae articulares) are thin and strength- 



THE INTERPHALANGEAL JOINTS 

ened by the collateral ligaments (ligamenta eotlateralia) on the : 
and by the plantar ligaments (ligamenta plantaria) on the plantir 
surface. 

The iiucrphalangeal joints are of the hinge type (ginglymus). 
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DEVELOPMENT AND AGE FEATURES 
OF BONE ARTICULATIONS 



The bones are laid down at the end of the second month of in- 
trauterine life as thickenings of the mesenchyme between the earti- 
. :.i -us ends oJ Llie future bones ( Hg. 241a), The mesenchyme re* 
- rbi and a space, i.e. the cavity of the future joint, appears iu it. 
Thus, at the site of the joint the bones come in contact with one 
another by means, of cartil agio nous articular surfaces, whereas the 
mesenchyme surrounding the formed joint cavity blends with the 
perichondrium and gives rise to the articular capsule. When two 
spaces appear in the mesenchyme located between the articular 
surfaces, it separates these cavities to form later a disc which com- 
pletely separates one cavity from the other; a bilocular joint forms* 
A meniscus forms if the central part of the disc fails to develop. 



Almost al! of the elements of the joints of adults are also pres- 
ent in the joints of the newborn (Figs 241b and e). The most active 
factor determining the formation of a joint after birth are the mus- 
cles which exert an action on the given join^ i.e. the work of the 
joint. 

The specific features of some elements in certain joints can be 
seen in Figs 241 b and c. In the shoulder and hip joints, for in- 
stance, the articular labrum is poorly pronounced and the glenoid 
cavity of the scapula and the acetabulum of the hip bone arc not 
deep enough. The articular capsule is relatively thick, 

Some age features can be found in the joints of the hand, In 
the newborn the articular disc in the distal radioulnar joint is still 




mm 




1 — accumulation of mesenchymal cells (prechondral stale) 6— articular capsule 

2- site nfi;avily of future jojni 7 — articular cartilage 

3 — pericho nd Hum 0 — a rt ieular d i sc 

4— periosteum 9— meniscus 

5— joint cavity 
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JOINTS OF A NEWBORN 




241b. Shoulder joint (articulaiio humeri), joints of hand (articula- 
tiones mantis), and mandibular joint (artkulatio iemporomandibula- 
ris) of the newborn. 




241c. Joints of right lower limb (juntturae membri inferioris) of the 
newborn. 



I — hip joi ni 3 — men iflci of kne e joi ni 

2— knee jcint 4— joi nis of foot 
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: f inned, while the articular disc to the mandibular joint closely 
Trembles that in an adult This is determined by the Functional 
-ences between these two joints, 

The development of bone articulations is directly dependent 
- the formation of the bony and connective-tissue structures and 
- ocular tissue. 



All elements encountered in the joints of an adult are demon- 
strated in the joints of the newborn (Figs 241b and c) but as if pro- 
totypes. Subsequently they continue their Formation and acquire 
the geometrical shapes of the articular surfaces characteristic of 
each joint of an adult 
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The muscles (musculi) form I he locomotor and weight- bearing 
apparatus together with the bones and their joints and are its ac- 
tive element. 

There are more than 600 skeletal muscles (musculi skclzti) in the 
human body and their total mass accounts for up to 28-35 per 
cent of the body mass in females, up to 40-45 per cent in males, 
and up to 45-55 per cent in athletes. Up to 50 per cent of the total 
Height of the skeletal muscles fall to the share of the muscles of the 
lower limbs, up to 30 per cent to those of the upper limbs, and up 
to 20 per cent to the share of the muscles of the head and trunk, 

Most muscles (Figs 244, 248) have a belly (venter) and a head 
(caput). The head is thai end of the muscle which faces the proxi- 
mal part of the body, The ends of the head and belly are tightly 
fused with tendons (Undue) by means of which the muscle is at- 
tached to the bone. The attachment occurs mostly through tendon 
fibres perforating the periosteum to enter the bone tissue (perforat- 
ing fibres). 

Most muscles have one belly and two tendons (Fig. 244} and, 
accordingly, two points of attachment, one proximal (origin of the 
muscle) and the other disial (insertion of the muscle). In analysing 
the positions and movements of the human body it is important to 
differentiate the mobile point and the fixed point. The fixed point 
often coincides with the point of origin of the muscle, the mobile 
point with the point of insertion. When a person is working or 
is engaged in sports the mobile point often becomes the fixed 
point and vice versa, and such differentiation is therefore condi- 
tional 

Tendons are usually long, but tendinous expansions, called 
aponeuroses (Fig. 245), are encountered. The aponeuroses are the 
tendons of the broad muscles, e + g. the oblique muscles oF the abdo- 
men. Some muscles (e.g. the rectus abdominis muscle) have tendi- 
nous intersections (intersection** tendineae) (Fig* 250) dividing them 
into parts. 

As an organ the muscle consists of a foundation of skeletal stri- 
ated muscular tissue, a connective- tissue framework forming its in- 
ternal soft skeleton, and the vessels and nerves. 

The structural-functional tisane unit is (he muscle fibre (myo- 
fibra)^ in which functions the apparatus of muscular contraction. 

The muscle fibre is a cell which may reach 10-12 cm in length 
and 70-80 (J in thickness- Each fibre is covered by a membrane 
tailed sarco lemma and contains sarcoplasm and many nuclei* In 
the sarcoplasm are the organoids of the muscle cells, among which 
are organoids possessing specific function. These are myofibrils 



(myojibrillae) containing myofilaments (myofilamenta) which are 
minutest thread-like structures of protein nature capable of con- 
tracting. The physi co-optical properties of the myofibrils differ 
along the distance of the muscle fibre and make it striated 
(striped) due to the presence of alternating bands. Under polarized 
light some of them glisten, these are anisotropic discs double-re- 
fracting light, others fail to refract light and are dark isotropic 
discs. Each muscle fibre and small groups of fibres arc surrounded 
by a connective-tissue membrane called the endomysium. Larger 
complexes of muscle fibres* or muscle bands or fasciculi (fasciculi 
musculares) t and the whole muscle are enclosed in a connective tis- 
sue membrane known as the perimysium. Vessels and nerves pass 
to the muscle fibres in the layers of the connective tissue. 

Each muscle has a developed network of blood vessels. The 
contraction of a muscle promotes rapid flow of blood, i.e. the mus- 
cle is a peculiar *pump* which forces the blood forward. Under 
conditions of reduced motor activity (hypokinesia) in an inactive 
mode of life or when prolonged bed -rest is necessary this f miction 
of the skeletal muscles is excluded as a result of which the blood 
flows slower, metabolic processes are reduced and stasis occurs. In 
contrast, under conditions of motor activity the reserve capillaries 
open, new capillaries form, and nutrition of the skeletal muscles 
improves. 

The nerve apparatus of the skeletal muscles are represented by 
receptors which perceive stimulation, and effectors which transmit 
the stimulus from the central nervous system to the muscle. The 
number of nerve endings in the muscle is determined by the de- 
gree of its functional activity. Physical exertion of a dynamic char- 
acter increases their number. 

The skeletal muscles differ in shape, relation to the joints, loca- 
tion, inner structure, etc* 

To po graphical ly, the muscles are separated into those of the 
head, neck, back, chest, abdomen, upper limbs, and lower limbs. 

According to the inner structure, the following muscles are dis- 
tinguished (Fig. 271): Fusiform, or spindie-sphaped (musculi fusi- 
f&rmesjj the greater part of whose fibres run parallel to the long axis 
of the muscle, and penniform muscles (musculi ptnnati) which re- 
semble a feather because of the manner in which the fibres are at- 
tached to the tendon. In this group are distinguished untpennate 
muscles (musculi uuipennati) (Fig. 246) in which the muscle fibres 
approach the tendon from only one direction, bipennate muscles 
(musculi bipennaii) (Fig. 247) in which the fibres approach the ten- 
don form both sides, and multipennate muscles (musadi multipm- 
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M. temporalis 
M. orbicularis oculi 
M- zygomaticus major 
M. masseter 
M depressor anguli oris 

M. sternocleidomastoideus 
M. trapezius 



Venter frontalis (m> occipitofrontaJis) 
M. orbicularis oris 



M. deltoideus 
M. pectoralis major 

M, serratus anterior 

M. biceps brachii * 
M. 'riccpFi brachii — 

Mi bracnialis 

JvL brachioradialis 

M. extensor carpi 
radial is longus 
M. flexor carpi radialis 
M. extensor digitorum 
M. extensor carpi radialis brevis 
M. extensor carpi ulnaris 
M abductor pol lids longus 
M, exlensor 
pol I ids brevis 



M. obliqutis abdominis externus 

M. pyramid alis 
M, iliopsoas 
M. tensor fasciae latae 




M. exlensor carpi ulnaris 

M. extensor digit! minimi 
M. exlensor digitomm 

M. flexor carpi ulnaris 

M. anconaeus 



M. vastus lateralis 
M vastus medialis 



M gastrocnemius 

Msoleus 
M. tibialis anterior 
M extensor digitorum longus 

M. flexor digitorum longus 



M- extensor digitorum lortgus 
(tendo) 



M. adductor halLuris 

242, Muscles of the human body (anterior aspect). 



1 
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Mi temporalis 



M brachiorLiJialis 



M, teres minor 
M. infraspinatus 
M. teres major 

M. serts tits anterior 

M. kuis^inuts ihu'sj 

M. obliquus abdominis, extemus 



M. gluiaeus medius 
M.glulaeus maximus 



M. plantaris 



M, peronaeus ore vis 

M. peronaeus longus 
(tendo) 




Venter occipitalis (m. occipitofrontalis) 
M. semispinals capitis 
M. splgni lis capitis 
M. sternocleidomastoideus 

M. trapezius 

M. deltoideus 



M. triceps brachii 

M. biceps brachii 
M. brachials 

M pronator teres 

M. brachioradialis 
M. flexor carpi radial is 
M. pa [maris long us 
M. flexor carpi ulnarfs 

M flexor digi torum 
superficial is, 
(tendo) 



M scmitendinosus 
M. semimembranosus 

M. biceps femoris 

M. semimembranosus 



M. gastrocnemius 



M sole us 



243, Muscles of the human body (posterior aspect). 
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TYPES OF MUSCLES 




244, Spindle-shaped, or fusiform muscle (mus- 
culusfusiformis). 

(Extensor carpi radiatis brevis muscle shown in illustration.) 



nali) which have a complex tendinous framework while the muscle 
fibres arc attached to its numerous septa by bands. 

The shape of the muscles is diverse (Fig, 271) + Muscles can be 
quadrate (musculi quadratic triangular (musculi triangulares), cruciate 
(musculi cruciati), circular (musculi orbiculares) y muscles with two 
heads (biceps) (Fig. 248) and more (triceps, quadriceps), muscles with 
two bellies (bwtnter) (Fig* 249); muscles which are attached by 
means of several slips (serrate muscles) or by means of aponeurosis 
(broad muscles)^ etc. 

According to function, the following muscles are distinguished: 
flexors (musculi flexores), extensors (musculi extensores), adductors 
(musculi addudorts), abductors (musculi abdudores), rotators (musculi 
rotatores)* levators (musculi leva tores), depressors (musculi deprtssores), 
erectors (musculi ertctorts), sphincters (musculi sphincteres), articular 



■ 




Aponeurosis 



245, Broad muscle. 

(Obliquus extern us abdominis muscle shown in 
illustration,) 



muscles (musculi articulares) which reinforce a joint and pass into it 
or are attached to the articular capsule, cutaneous muscles (musculi 
cutanei) which are inserted into the skin and move it t pronators 
(musculi pronat&res) y supinators (musculi supinalores), tensors (musculi 
tens&res) y and others. 

Functionally muscles are united to form groups responsible for 
motor activity of one type, These are functional working groups. 

Each axis of rotation at a joint has its own pair of functional 
working groups, Uniaxial joints have one pair (or two functional 
working groups), biaxial joints have two pairs (four groups of mus- 
cles), triaxial joints have three pairs (six groups of muscles). 

Muscles which act in concert as components of one functional 
working group, i.e. which accomplish a single-type action, are 
called synergists. Muscles which act in opposition to another 
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.Venter 



Venter 



- Tendo 



rCapul 



■ Venter 



Tendo 



- Tendo 



246- Unipennate muscle (muscu- 
lus unipennatus). 

iFlexor pollicis longus muscle shown in il~ 
lustration.) 



247. Bipennate muscle (musculus 
bipennatus). 

(Flexor hallucis longus muscle shown in il- 
lustration.) 



248, Biceps muscle. 

(Biceps brachii muscle shown in il- 
lustration.) 



group of muscles and arc a component of another functional work- 
ing pair are called antagonists. Such differentiation is conditional 
because in some movements synergists may act as antagonists and 
vice versa. 

The skeletal muscles have an auxiliary apparatus (Fig. 250a) 
which makes their functioning easier. It includes fasciae, synovial 
bursae, sheaths of tendons, trochlea of muscles, tendinous arches, 
and sesamoid bones. 

The fasciae are fibrous membranes which form linings for 
body cavities and cover muscles (with the exception of the muscles 
of the face) and organs. Superficial fasciae passing in the subcu- 
taneous fat and deep (proper) Fasciae are distinguished. The deep 
fasciae form the following structures for the skeletal muscles: 

(I) fibrous canals; 



(2) osteofibrous canals; 

(3) interosseous septa; 

(4) retinacula of tendon s + 

Thus, the Fasciae isolate groups of muscles and provide condi- 
tions for their free independent contraction. 

The supporting function lends fasciae particular significance, 
they are the site oF origin and insertion of many muscles- 

In case oF local inflammation the fasciae limit the focus of 
affection and prevent its extension to the adjacent group of mus- 
cles. The interfascial spaces, in contrast, often serve as paths for 
the spread of trie inflammatory process. 

The synovial bursae (burs&t synomales) are thin-walled isolated 
sacs which do not communicate with the joint cavity. They are 
formed of a synovial membrane and contain synovial fluid. They 
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249. Digastric (biventer) muscle (musculus digas- 
tricus). 

(Omohyoid om^k shown in illustration*) 



may be located under the skin (subcutaneous synovial bursa, bursa 
synovialis subattanea), under fasciae (subfascial synovial bursa, bursa 
symwialis subfasaalis), between or under the muscles (submuscular 
synovial bursa, bursa synovialis sabmuscularis), and under tendons 
(subtendinous synovial bursa, bursa synovialis subtmdinta). The bur- 
sae reduce Friclion and protect the muscle from injury and, as a re- 
sult, make the work of the muscles easier. 

The sheaths of tendons (vaginae Undines) arc protective devices 
for muscle tendons at the places of their closest contact with the 
bone, mainly on the hand and Foot. They reduce Friclion, make the 
work oF the muscles easier, and reduce the risk or injury to that 
part of the tendon which borders upon the bone* The sheaths oF 
tendons have an external fibrous layer (stratum fibrosum) to the for- 




tntersectk) 
■ lendinca 



250. Mttltigastric muscle, 

{Rectus .iliditminis uuisrlf shown in HliMt;,. 

lion,) 



illation oF which contributes the Fascia forming the osteofibrous 
canal, and an internal synovial layer (stratum synomde), in view of 
which they arc called synovial sheaths oF tendons (vaginae synovial** 
Undinum), 

The synovial layer Forms a dupli< ature lining the tendon itscIF 
and lilt inner surface of the librous layer. A synovial cavity (cavitas 
synovialis) containing synovial fluid Forms between the two synovial 
surfaces of the synovial layer* The site of junction of the synovial 
surfaces is called the mesotendon (mtsotendintum)* The part of the 
synov ial layer investing the tendon itself is known as the peritendi- 
neum. 

Muscular pulleys (trochhac muscular:) are encountered on the 
bone in some parts of the skeleton. A tendinous arch (areas iendi- 
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nais) Tonus here above the notch in a bone covered with a thin 
layer of cartilage. Passing under the arch over the trochlea* the ten- 
don is held fast in place and changes its direction, A synovial 
bursa reducing Friction is lodged between the tendon and the 
trochlea. 

Sesamoid bones are present in the tendons of some muscles. 
One of the surfaces of such a bone is covered by cartilage and ar- 
ticulates with the articular surface of the other bone. The sesamoid 
bones are located close to the site of attachment of the tendon and 
increase the angle of the attachment, thus contributing to the im- 
provement of the conditions for the work of the muscle and in- 
creasing the lever of action of the muscular traction. The patella is 
the largest sesamoid bone. 

The structure of skeletal muscles characteristic of an adult 
takes shape gradually. The muscles of a newborn possess all the 
components, but still resemble the foetal muscles in structure. The 



contractile apparatus of a skeletal muscle develops particularly in- 
tensively from the age of 3-4 years, and by the age of 7-8 the mus- 
cles are almost similar in structure to those of adults. The physio- 
logical properties of the muscles, however, begin to be established 
from the age of 12-14 years and the process is completed 43 nly by 
the second decade of life. The development of muscles reaches its 
peak by the third decade of life when the diameter of the muscle 
fibres is the greatest and the network of blood vessels, the nerve 
apparatus, and the connective-tissue framework are developed 
well 

Involution of the skeletal muscle begins at old age. The ratio of 
its components is disturbed: the striated muscular tissue atrophies, 
some of the blood vessels become empty* the number of nerve ap- 
paratus decreases. This is accompanied by growth of fibrous con- 
nective and fatty tissue. Physical exertion delays the development 
of involutional changes in the skeletal muscle. 
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MUSCLES OF THE TRUNK AND HEAD 

Musculi trunci et capitis 



MUSCLES AND FASCIAE 
OF THE TRUNK 

The human body except for the head and limbs is called the trunk (truncus). 

The muscles of the trunk are grouped as follows; {]) the muscles of the back (musculi dorsi); (2) the mus- 
cles of the neck (musculi colli); (3) die muscles of the chest (musculi thoracis)', (4) the muscles of the abdomen 

(musculi abdominis). 



MUSCLES AND FASCIAE 
OF THE BACK 



REGIONS OF THE BACK 



The following regions of the back (regimes dorsi) {Fig. 252) are 
distinguished: 

(a) the nuchal region (regit) colli posterior), an unpaired region 
occupying the posterior (occipital) parts of the neck; 

(b) the vertebral region (regis: vertebralis)^ an unpaired region 
: .^responding to the contours of the vertebral column; 

(c) the scapular region (regio scapulark) 7 corresponding to the 
.on tours of the scapula; 

fd) the mfrascapular region (regie infrascdpulans), right and left, 
.(Xated below the scapula; 

(e) the lumbar region (regio lumbalis) r right and left, bounded 
: v the twelfth rib above and by the iliac crest below; 

(f) the sacral region (regio sacralis) y an unpaired region corre- 
sponding to the contours of the sacrum. 

A longitudinal sulcus dorsi passing on the midline is seen on 
inspection of the back; the spinous process of the vertebra promi- 



nens and of the vertebrae distal to it are palpated along the sulcus, 
To the sides of the sulcus the contours of the sacrospinalis muscle 
are visible, in the upper part are also seen the contours of the scap- 
ula and its spine (spina scapulae). The superior border of the scap- 
ula is on the level with the second rib, the inferior angle is on the 
level with the seventh rib. On contraction of well-developed mus- 
culature a depress ion^ a rhomboid area, is noticeable in the upper 
part of the back, in the centre of which is located the spine of the 
vertebra prom in ens, 

This depression corresponds to the expanded part of the ten- 
don of the trapezius muscle. The iliac crests can be felt in the 
lower part of the back. Another rhomboid depression h outlined 
here and bounded above by the spinous process of the fifth lumbar 
vertebra, on the sides by the posterior superior iliac spine, and be- 
low by the coccyx. 
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M, deltoideus 



Margo media I is 
scapulae 



M. triceps brachii 
(caput laterate) 



M triceps bracMi 
(caput longum) 

M, triceps brachii 
(caput mediate) 



Olecranon 



Mr triceps 



M deltoideu< 



M. teres major 
M. infraspinatus 
M, rhombcideus 




M. biceps 





erector spinae 




— M. glulaeus medius 




L M. gluteus maxim us 




P^PlicaglutoalTs 



25 L Outlines of trunk muscles (posterior 
aspect), 
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252. Regions of the trunk and lines of skin incisions. 

(Blue line — boundaries of regions; red line — skin incisions most suitable for exposure of 
muscles which are being prepared.) 
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MUSCLES OF 

Superficial and deep muscles of the back (musculi dorsi) are dis- 
tinguished, 

I. Superficial muscles of the back. 

A. Muscles of the back related to the upper limb: 

1. The trapezius muscle (musculus trapezius). 

2. The latissimus dorsi muscle (musculus latissimus dorsi). 

3. The rhomboid major and minor muscles (musoili rhom- 
boidei major et minor), 

4 T The levator scapula muscle (mmculus levator scapulae). 

B. Muscles of the ribs: 

5* The serratus posterior superior muscle (mmculus sen a tits 
posterior superior). 

6. The serrate posterior inferior muscle (musculus serratus 
posterior superior), 



THE BACK 

II. Deep (proper) muscles of the back. 

A, Long muscles: 

1. The splenius capitis muscle (musculus splenius capitis). 

2. The splenius ecrvicis muscle (musculus splenius ceroids), 

3. The sacra spinalis muscle (musculus erector trund spinas). 

4. The tran sve rsosp i nalis muscle (musculus transuersospinalis). 

B, Short muscles: 

1, The intersp males muscles (musculi inter spinalis), 

2, The intertransverse muscles (musculi intertransversarii). 

3. The leva to res costarum muscles (musculi koatores 
costarum), 

4. The group of suboccipital muscles. 

The deep muscles of the back are covered by the lumbar fascia 

(fascia ihoracolumhalis)* 



SUPERFICIAL MUSCLES OF THE BACK 



1. The trapezius muscle (musculus trapezius) (see Figs 243, 253) 
is a flat and broad muscle occupying a superficial position on the 
back of the neck and upper part of the back. It is triangular with 
the base facing the vertebral column and the apex directed to the 
acromion of the scapula. The trapezius muscles of both sides meet 
to Form a trapezoid. The muscle takes origin from the externa] oc- 
cipital protuberance, the superior nuchal line, Hgamentum nuchae 
and supraspinous ligament of all thoracic vertebrae. The tendi- 
nous bundles of the muscle are short and only in the region of the 
lower cervical and upper thoracic vertebrae they are very long and 
form a diamond-shaped tendinous area. 

The muscular fibres pass radially to the scapula and are in- 
serted into the spine of the scapula, the acromion, and the acrom- 
ial part of the clavicle. 

Action: on contraction all the fibres draw the scapula to the 
vertebral column; contraction of the upper fibres raises the sca- 
pula, contraction of the lower fibres lowers it. When the scapula h 
fixed, both trapezius muscles pull the head backwards: contraction 
of one of the muscles tilts the head to the corresponding side. 

Innervation: branch of accessory nerve to stemomastoid mus- 
cle and cervical nerves (C3-C4 ), 

Blood supply: transverse cervical, occipital, suprascapular, and 
intercostal arteries. 

2. The latissimus dorsi muscle (see Figs 243, 253, 254) is a flat 
muscle located superficially in the lower part of the back, but its 
superior fibres are covered in the initial part by the trapezius mus- 
cle* It arises from the spinous processes of the lower five or six 
thoracic vertebrae, the superficial (posterior) layer of the thoraco- 
lumbar fascia, the posterior part of the outer lip of the iliac crest, 
and lower four ribs. The lateral border of the tendinous part of 
this muscle, the posterior border oF the external oblique muscle of 
the abdomen and the iliac crest below form the lumbar triangle 
(trigonum lumbale), or Petif s triangle; the floor (anterior wall) of the 
triangle is the internal oblique muscle of the abdomen. Above this 
triangle is a small rhomboid area covered posteriorly by the latissi- 
liius dorsi muscle and bounded above by the twelfth rib and lower 
border of the serratus posterior inferior muscle, medially by the 



saerospinalis muscle and laterally by die upper border of the inter- 
nal oblique muscles of the abdomen; the floor (anterior wall) of 
this area is formed by the aponeurosis of the trans vers us abdomi- 
nis muscle* 

The upper fibres of the latissimus dorsi muscle pass laterally 
and the lower fibres ascend obliquely and laterally to cover the 
posterior surface of the lower ribs. The muscle receives here acces- 
sory fibres in the form of three or four slips and also covers the in- 
ferior angle of the scapula and the inferior margin of the teres ma- 
jor muscle (musculus teres major) (sometimes receiving an additional 
fibre)* Proximal ly the latissimus dorsi muscle Forms the posterior 
wall of the axillary fossa, approaches the humerus and is inserted 
in the crest of its lesser tubercle. The bursa of the latissimus dorsi 
muscle (bursa subtendinea musculi latissimi dorsi) is located here. 

Action; draws the arm to the trunk and pulls the upper limb 
backwards to the midline and at the same time rotates it medially 
(pronation). When the arm is fixed the muscle pulls the trunk up 
on the arm or contributes to upward displacement of the lower 
ribs in respiratory excursions and is thus an accessory muscle of 
respiration. 

Innervation: nerve to the latissimus dorsi muscle (C 7 , C B ). 

Blood supply: the thoracodorsal, circumflex humeral, and in- 
tercostal arteries, 

3. The rhomboid major muscle (musculus rhomboideus major) 
(Figs 254, 257) is a muscle of the second layer. It lies under the 
trapezius muscle between the scapulae and is shaped like a flat and 
wide rhomboid plate. It arises from the spinous processes of the 
upper four thoracic vertebrae. Its fibres pass laterally and slightly 
downwards to be inserted into the medial border of the scapula. 

3a, The rhomboid minor muscle (musculus rhomboideus minor) 
arises from the spinous processes of the lower two cervical verte- 
brae and is inserted into the medial border of the scapula. Both 
rhomboid muscles are often separated by a small layer of connec- 
tive tissue. 

Action; draw the scapula closer to the vertebral column along 
an oblique line directed to the midline and upwards. 
Innervation: nerve to the rhomboids (Cj-C 6 ). 
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253. Superficial muscles of the hack (musculi 
dorsi) (%), 
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M. splenius capitis (pulled aside) 



M. levator scapulae (pulled aside) 



M . semispinal is capitis 
M splenius capitis 



M. levator scapulae 

M. rhomboideus minor 
M. rhomboideus major 
M, supraspinal us 



M. infraspinatus 



M. teres minor 

M. triceps brachii 
(caput longum) 
(cut off) 

M, teres major 




M infraspinatus 
(partly removed) 

M. teres minor 
(cut) 



M. teres major 
Jpartly removed) 



M latissimus dorsi 



M. serratus anterior 



M serratus posterior 
inferior 



FVL obliquus abdominis 
externum 



Fascia, thoracolumbar 
(deep layer) 



Fascia thoracolumbar 
(superficial layer) 



M.glutaeus maximus 

Lig. sacrotuberale 
Tuber ischiadicum 



M. obliquus abdominis 
externus 



M. glutaeuF medius 
M, piriformis 

M> gemellus superior 
M.. obturatorius internum 
Mh gemellus inferior 



M. glutacus maximus 
{tut and reflected) 



254. Superficial muscles of the back and posterior re- 
gion of the neck 

(First, second, and third layers. The trapezius muscles and left latissimus 
dorsi muscle are removed*) 
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Mm intercosiales 
ex term 



M. scn-atus posterior 
inferior 



M. ohliquus abdominis 
intern us 



M. nhliquus abdominis 
extern us 



Lig. sacrospinale 
Lig, sacromberale 



M. semi spinalis capitis 



M. splenitis capitis 



M. scrriitus posterior 
superior 



M> splenitis 
cervicis 



M. iliocostal^ 
— thoracis 

M. Ifnigi'v.prniiN 
thoracis 



M spinalis 
thoracis 




M. lalissimus dorsi 
{cut and reflected) 



M. obliquus abdominis 
extcrnus 



Fascia thoracolumbar 
(superficial layer) 



255. Muscles of the back and posterior region of the 
neck / 



(Third layer of superficial muscles. FirsCand second layers of deep muscles, Mus- 
cles and bones of shoulder girdle arc removed*) 
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Blood supply: the transverse cervical, suprascapular, and inter- 
costal arteries* 

4. The levator scapulae muscle (musculus levator scapulae) (Figs 
254, 257) is a muscle of the second layer. It is elongated, thick and 
located in the posterolateral parts of the neck under the trapezius 
muscle. It originates as four separate slips from the posterior tu- 
bercles of the transverse processes of the upper four cervical verte- 
brae and runs downwards and slightly laterally to be inserted into 
the upper part of the medial border of the scapula and its superior 
angle. 

Action: raises the scapula, its upper angle in particular, caus- 
ing rotation as a result of which the lower angle is displaced to- 
wards the vertebral column; when the scapula is fixed the cervical 
part of the vertebral column is inclined backwards and to the side 
of the contracting muscle. 

Innervation: nerve to the rhomboids (C 4l C 5 ). 

Blood supply: the transverse cervical, superficial cervical, and 
ascending cervical arteries* 

5. The serralus posterior superior muscle (musculus terrains pos- 
terior superior) (Fig. 255) is thin and covered by the rhomboid mus- 
cle. 



It arises from the lower part of the ligamentum nuchae and the 
spinous processes of the lower two cervical and upper two thoracic 
vertebrae. It runs obliquely downwards and laterally and is in- 
serted by means of four slips into the external surface of the sec- 
ond, third, fourth, and fifth ribs slightly laterally of their angles. 

Action: raises the upper ribs, lakes part in the act of inspira- 
tion* 

Innervation: intercostal nerves (Th 1 -Th + ), 
Blood supply: intercostal and deep cervical arteries* 
6. The scrratus posterior inferior muscle (muscultts serratus poste- 
rior inferior) (see Figs 254, 255, 257), like the posterior superior 
muscle, is flat and thin and is located under the latissimus dorsi 
muscle, It arises from the superficial layer of the lumbar fascia at 
the level of the lower two thoracic and upper two lumbar verte- 
brae. Its fibres pass upwards obliquely and laterally and are in- 
serted as four slips into the external surface of the lower four ribs. 

Action: lowers the lower ribs and thus takes part in the act of 
respiration. 

Innervation: the intercostal nerves (Th^Th l2 ). 
Blood supply: the intercostal arteries* 



DEEP MUSCLES OF THE BACK 
The deep (proper) muscles of the back are classified as long and short muscles. 

LONG MUSCLES OF THE BACK 



L The splenitis capitis muscle (musculus splenitis capitis) (sec 
Figs 254, 255, 257) arises from the ligamentum nuchae and the 
spinous processes of the lower five cervical and upper three thor- 
acic vertebrae and is inserted into the lateral parts of the superior 
nuchal line and the posterior border of the mastoid process. 

II . The splenitis cervicis muscle (musculus splenitis cervicis) arises 
from the spinous processes of the lower five cervical and upper five 
thoracic vertebrae and is inserted into the posterior tubercles of the 
transverse processes of the upper two or three cervical vertebrae. 

Action: bilateral contraction pulls the head and neck back- 
wards. In unilateral contraction the head and neck arc rotated to 
the side of the acting muscle. 

Innervation: the greater occipital nerve and third and fourth 
cervical nerves (C2-C4.). 

III. The sacrospinal muscle (musculus erector spinae) (see Figs 
255-257) is the strongest and longest muscle of the back. It fills 
completely the depression in the back formed to the sides of the 
spinous processes and extending to the angles of the ribs. The 
muscle takes origin from the posterior part of the iliac crest, the 
dorsal surface of the sacrum, the spinous processes of the lower 
lumbar vertebrae, and partly from the superficial layer of the lum- 
bar fascia. Ascending, the muscle separates In the lumbar region 
into the following three parts: (1) the laterally located iliocostocer- 
vicalis muscle; (2) the medially situated spinalis muscle and (3) the 
longissimus muscle located be 1 ween them. 



L The iliocostocervicalis muscle (musculus iliocostalis) (see Figs 
255-257) is inserted by numerous muscular and tendinous slips 
into the angles of all the ribs and the transverse processes of the 
lower cervical vertebrae; it is divided topographically into the mus- 
culo iliocostal is lumborum, thoracis, and cervicis: 

(a) the iliocostal] s muscle (musculus iliocostals lumborum) takes 
origin from the posterior part of the transverse tubercles of the 
sacrum and lumbar fascia, passes laterally and upwards, giving off 
eight or nine slips which are inserted into the angles of the lower 
eight or nine ribs by thin and narrow tendons; 

(b) the costal is muscle (musculus ilt&costalis thoracis) arises near 
the angles of the lower five or six ribs, ascends slightly obliquely 
and laterally and is inserted by thin s narrow tendons into the 
angles of the upper live or seven ribs; 

(c) the costocervi calls muscle (musculus iliocostals cervicis) takes 
origin from the angles of the upper five or seven ribs, also ascends 
obliquely and laterally, and is inserted by three slips into the pos- 
terior tubercles of the transverse processes of the fourth, fifth, and 
sixth cervical vertebrae. 

Innervation; the spinal nerves (C 3 -C s ; Thi-Th^; L^, 
2. The longissimus muscle (musculus longissimus) (see Figs 
255-257) is medial of the costocervicalis muscle and stretches 
from the sacrum to the base of the skulk The following three parts 
are distinguished in it topographically: 

(a) the longissimus thoracis muscle (musculus longissimus thora- 
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processes of the lumbar and lower 
raac vertebrae and passes upwards to be inserted 
of ike lower ten ribs and posterior parts of the 
of ill thoracic vertebrae; 

cervtcis muscle (musculus longissimus ceroids) 
Its Ae transverse processes of the upper four or five 
■I jjnii cervicaJ vertebrae, stretches upwards, and is in- 
i ike transverse processes of the second, third, fourth, 
errieal vertebrae; 

WigiTTTmii capitis muscle (musculus longissimus capitis) 
m ham the transverse processes of the upper three trior- 
jmer three or four cervical vertebrae, extends upwards, 
mi into the posterior border of the mastoid process. 
mom the spinal nerves (C } -C f ; Th|-Th l2 ; L r Ls; 



s fptnafis muscle (musculus spinalis) (see Figs 255-257) 
i jiMg the spinous processes and is divided topographically 
i Ac Hhiiiin^ three parts: 

v* ytmifh thoracis muscle (musculus spinalis thoracis) takes 
iafcoD the spinous processes of the upper two or three lumbar 
lo«o two or three thoracic vertebrae and extending upwards 
_-r~*«* into the spinous processes of the eighth to second thor- 
. -rrrcijrae; 

spinalis rervicis muscle (musculus spinalis ceroids) arises 
spinous processes of the upper two thoracic and lower 
cervical vertebrae, runs upwards, and is inserted into the spi- 
tins* processes of the fourth, third, and second cervical vertebrae; 
the spinalis capitis muscle (musculus spinalis capitis) is a 
lev eloped part of the .spinalis muscle and is often absent* It 
origin from the spinous processes of the upper thoracic and 
* lumbar vertebrae and extends upwards to be inserted near to 
external occipital protuberance. 

Action: the whole erector spinae muscle acts as a strong exten- 
- - A the vertebral column on bilateral contraction. It holds the 
mmk erect. In contraction on one side the vertebral column bends 
•Jie same side. Hie upper fibres pull the head to the side of the 
contracting muscle. Some of the fibre* (the costalis muscle) pull 
'7,t ribs downwards. 

Innervation: the spinal nerves (Ct-Gb; Th t ~Th| 2 ; L t -U; 

4. The transversospinal is muscle (musculus iransvetsospinalis) 
-■■■>:-, ^:j8-260) is covered by the erector spinae muscle and fills the 
depression between the spinous and transverse processes for the 
whole distance of the vertebral column. Its relatively short muscu- 
Lax fibres run obliquely from the transverse processes of one ver- 
tebra to the spinous processes of the contiguous vertebra above. 
\ccording to the length or the muscle fibres, i.e. tin 1 number of 
vertebrae that they bridge, the following three parts are distin- 
guished in the transversospinal is muscie: (1) the semi spinal is mus- 
cle whose fibres bridge five and more vertebrae; (2) the multifidus 



muscle whose fibres bridge two to four vertebrae and are covered 
by the semispinalis muscle; {3) the rotatores muscles occupying 
the deepest position. 

1. The semispinal is muscle (musculus semispinalis) (Figs 
258-260) is separated into three parts topographically: 

(a) the semispinalis thoracic muscle (musculus semispinalis thora- 
cis). Its fibres run between the transverse processes of the lower six 
and the spinous processes of the upper seven thoracic vertebrae, 
each bridging six or seven vertebrae; 

(b) the semispinalis cervkis muscle (musculus semispinalis ceroi- 
ds) ; its fibres are stretched between the transverse processes of the 
upper thoracic and the spinous processes of the lower seven cervi- 
cal vertebrae and bridge five vertebrae; 

(c) the semispinalis capitis muscle (musculus semispinalis capitis); 
it is lodged between the transverse processes of the upper five thor- 
acic and the lower three or four cervical vertebrae and extends to 
the nuchal area of the occipital bone. A medial and lateral parts 
are distinguished in this muscle, The venter or the medial part is 
Interrupted by a tendinous intersection. 

Action: contraction of all parts of the semispinalis muscle ex- 
tends the upper segments of the vertebral column arid pulls the 
head back or holds it In this position. Contraction of the muscle 
on one side causes slight rotation. 

Innervation: the spinal nerves (Cf-Gji Th 3 -Th ia ), 

2. The multifidus muscle (musculus multifidus) (Figs 258-260) is 
covered by the semispinalis muscle and in 1 1 1 e ■ lumbar region by 
the longissimus muscle. Its fibres run for the whole distance of the 
vertebral column between the transverse and spinous processes of 
the vertebrae (up to the second cervical) and bridges two, three or 
four vertebrae* It arises from the posterior surface of the sacrum, 
the posterior part of ihe iliac crest, the mamillary processes or the 
lumbar vertebrae, the transverse processes of the thoracic verte- 
brae, and the articular processes of the lower four cervical verte- 
brae and is inserted into the spinous processes of ail vertebrae with 
the exception of the atlas. 

3. Tlie rotatores muscles (musculi Tota tores) (Figs 259, 260) are 
the deepest part of the transversospinalis muscle and are separated 
into the following parts topographically: 

(a) the cervical rotatores muscles (musculi rotatores cervicis); 

(b) the thoracic rotatores muscles (musculi rotatores thoracis); 

(c) the lumbar rotatores muscles (musculi rotatores lumbontm). 
They take origin from the transverse processes of all vertebrae 

(except the atlas) and the mamillary process of the lumbar verte- 
brae; overlapping one vertebra, they art inserted into the spinous 
processes of the next vertebrae above, the adjacent parts of their 
arches, and the base of the arches of two contiguous vmebu< 

Action: contraction of the transversospinalis muscles on both 
sides extends the vertebral column; contraction of a muscle on one 
side rotates the column to the contralateral side* 

Innervation: the spinal nerves (Ci-C fl ; Thi-Th, 2 ; L|-Ls). 
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256, Muscles of the back and posterior region of the 
neck ( l / 6 ). 

(Long deep muscles of the back; second superficial layer.) 
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M, splenitis capitis . 
M. levator scapulae ^ 

M rhomboideus 
minor et major 



M. deltoideus 5 

M, infra 
vpinatus 



bracbii 
(caput later ale) 

M. teres major"] 



M. sacrospinal^ 
M. coccygeus 
If, semimembrart 



M. biceps 
femoris 



M„ longissimus capitis 
Mm. inters pin ales 

M r iliocostal ccrvirts 
M, splenius cervicis 



M. iliocostal is 
thoracis 



. M. spinalis 




\ \ \ } M- loru?is^irnuH t horacis 
et lumborum 



M. obliquus abdominis 
intermis 

M . obliquus abdominis 
extermis 



M_ adductor 
minimus 



M. adductor 
magnus 



257, Sites of origin and insertion of muscles of the hack (schematical represents- 
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M, longissimus capitis 
Mm. interspinals 



M longissimus cervicis 



M . semispinal is capitis 
M + rectus capitis 
posterior minor 
M, obi iquus capitis 
superior 

M. rectus capitis 
posterior major 

M. obliquus capitis 
inferior 

M. semispinal capitis 
(cut and reflected) 

M. semispinals cervicis 



Mm. intercosiales 
exteroi 



M, longissimu: 
thoracis 



M. iliocostalis 




ML semispinalis 
thoracis 



Mm. levatores 
cost arum 



Mm. intertransversam 
]aterales lumborum 

Fascia thoracolumbar^ 
(deep layer) 

M. Lransversus 
abdominis 



M. muttifidus 



258, Muscles of the back and posterior region of the 



neck { 

(Deep muscles of the back; second deep layer.) 
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M , semispina I is cap i t is M . trapezius 



M. cRgastricus 
(venter posterior) 

\-L obliquus capitis 
superior 

M. rectus capitis major 



M. semispinal is capitis 




M. occipitalis 

M s ternoclci do- 
ma stoide us 

M. splenitis capitis 
M. longissimus 
capitis 
M. rectus capitis 
posterior minor 



M. semispinal is ecrvrcis 



M. levator 
costae longus 

M. imcrcostaiis 
extereus 

M intercom talis 

interims 
M. semispinal is 

M. multifldus 

Mm. rot a tores 
thoracis 




M. s^mispiiialis 
thoracis 

Mm. leva tores 
cos ta rum breves 



M. multifidus 



Mm. intertransversarii 
lumbonim 



259. Sites of origin and insertion of muscles of the trunk (schematical representa- 
tion). 

(Deep isdes of the; back; second deep layer.) 
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M rectus capitis 
posterior minor 

M. obliquus 
capitis superior 



Mm, multifidi 



M, mtercostalis exlernus 

M, intercostalis 
internus ~~m 

M, semispinalis 



M, multifidus 



Mm, rotatores 
thoracis 



M. multifidus 

Mm. rotatores. 
I umbo rum 




M. levator 
costae brevis 

M. levator 
costae longus 



Mm. inter- 
trans versarii 
laterales 
lumbomm 

quadratus 
lumbomm 

M. transversus 
abdominis 



M, multifidus 



Foramen ischiadicum 

majus 
Lig. sacrospinal 



Ugsacrotuberale 
{cutoff) 



260. Muscles of the back and posterior region of the 
neck 

(Deep muscles; second deep layer, Short muscles of the back and pos- 
terior region of the neck.) 
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SHORT MUSCLES OF THE BACK 



1. The inteispinales muscles (musculi interspinales) (Figs 257 T 
. ■ _-' "=-e short paired [macular fibres stretching between the 
j^Mittg processes of two contiguous vertebrae. 

The cervical interspinales muscles (musculi interspinals ceroids), 
zl* thoracic interspinales muscles (musculi interspinals thoracis) 
-mkmh are often absent), and the lumbar interspinales muscles 
mn£ mierspmaUs lumb&rum) arc distinguished. 

Action: extend the vertebral column and hold it erect. 

I nervation: the spinal nerves (Gj-Lg). 

_ The intertransverse muscles (musculi intertransversarii) (Figs 
i5§L26Q) are short and stretch between the transverse processes of 
ntiguous vertebrae. The following; parts are distinguished: 
3B*erior and posterior intertransverse muscles (musculi inter - 
^mmmrmru anteriores et postenores ceroids), the thoracic inlertrans- 
- nti w-ili inlerlransvmarii thoracis), and the lateral and 

-mrdgti intertransverse muscles (musculi intertransversarii lateralis et 
TrT»r^ hatborum). 

Actsom hold the vertebral column erect; unilateral contraction 
f muscles bends the column to the side. 
Innervation: the spinal nerves (Ct-C fi ; Li-L*). 

The levatores costarum muscles (musculi levatores costarum) 
2SB-260) are present only in the thoracic segment of the 
■LL«J»a l column, They are covered by the erector spinae muscle. 
- i.ki fibres arise From the transverse processes oftae ver- 
j»f»n?nens and the upper eleven thoracic vertebrae and run 
wmmmds obliquely and laterally , diverging fan -wise* to be in- 
§crwd to the angles of the ribs below. In the lower thoracic seg~ 
' _-f vertebral column there are musculai fibres which ovcr- 
x :mt rib. These are called the levatores costarum longi muscles 
vn=^ ta m teres costarum longf) in distinction from the levatores 



costarum breves muscles (musculi levatores costarum breves) passing 
to the rib next below* 
Action: raise the ribs. 

Innervation: the spinal and intercostal nerves (C s ; Thi-Th H ). 

4* The group of suboccipital muscles (Figs 256, 258-260- 261, 
262) consists of short, weak muscles occupying the deepest posi- 
tion. These are as Follows: 

(a) the rectus capitis posterior major muscle (musculus rectus ca- 
pitis posterior major) runs between the spinous process of the axis 
and the lateral segment of the inferior nuchal line; 

(b) the rectus capitis posterior minor muscle (musculus rectus ca- 
pitis posterior minor) passes from the posterior tubercle of the atlas 
to the medial segment of the inferior nuchal line; 

(c) the obliquus capitis inferior muscle f musculus obliquus capitis 
inferior) stretches between the spinous process of the axis and the 
transverse process of the atlas; 

(d) the obliquus capitis superior muscle (musculus obliquus capitis 
superior) runs from the transverse process of the atlas to the lateral 
segments of the inferior nuchal line. 

Action: contraction of muscles on both sides bends the head 
backwards; contraction of muscles on one side bends the head 
backwards and to the side; at the same time the obliquus capitis 
inferior muscle and partly the rectus capitis posterior major mus- 
cle rotate the head. 

Innervation: the first cervical (suboccipital) and second cervi- 
cal nerves. 

Blood supply: all the deep (proper) muscles of I he back are 
supplied with blood by the intercostal, lumbar and sacral arteries 
while the muscles of the back of the neck are supplied by the oc- 
cipital, deep cervical, and vertebral arteries. 



FASCIAE OF THE BACK 



— - wing fasciae of the back are distinguished, 

Tit superficial fascia of the back is a thin connective- tissue 
e "iin of the general subcutaneous fascia) covering the super- 

1 The fascia nuchae is located on the dorsal surface of the 
-t\wtn the superficial and deep layers of muscles* It fuses 
win tie Seamen turn, nuchae medially (Fig. 255) and is continuous 
mmt We Mprrficial layer of the cervical fascia laterally; it is at- 
^tt. 1 ^ abewe to the superior nuchal line. 

. The hnnbar fascia (fascia tkoracolumbalis) (Figs 253-255; 
a dense fibrous sheath in which the deep muscles of the 
*^«"t l odged . This fascia consists of two layers; superficial (pos- 
zt-zz anterior). The superficial layer is at inched below 
i ae is oests, laterally it reaches the angles of the ribs, and is 
sbed ■riliiflii to the spinous processes of all the vertebrae, 



with the exception of the cervical vertebrae- It is the thickest in the 
lumbar region and much thinner in the upper parts. The super- 
ficial layer fuses with the deep layer laterally on the lateral border 
of the erector spinae muscle. As a result a fibrous sheath forms 
which invests the lumbar part of this muscle whose upper parts are 
lodged in the osteo fibrous sheath of the back. 

The superficial layer gives rise to the latissimus dorsi and serra- 
tus posterior inferior muscles. The deep layer of the lumbar fascia 
stretches between the transverse processes of the lumbar vertebrae, 
the iliac crest, and the twelfth rib; it fuses laterally with the super- 
ficial layer. The deep layer is present only in the lumbar region, in 
the space between the quadrat us lurnborum and the erector spinae 
muscles. The trans versus abdominis muscle (musculus tra?isversus ab- 
dominis) takes origin from the deep layer and from its junction with 
the superficial layer. 
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MUSCLES OF THE POSTERIOR REGION OF THE BACK 




26 1. Short muscles of posterior region of the 
neck (%). 
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Lig, nucha e M, rectus capitis 




262, Sites of origin and insertion of muscles of the hack (schematical representa- 
tion). 

Deep muscles of the back; second deep layer. Short muscles of the posterior region of the neck.) 
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MUSCLES AND FASCIAE 
OF THE HEAD 

The following regions of the head and face are distinguished (Fig. 264). 



REGIONS 0 

1, The frontal region (regio frontalis) is unpaired and reaches 
the nasofrontal suture (the root of the nose) and the supraorbital 
margins anteriorly, the parietal region posteriorly, and the tem- 
poral regions laterally. 

2, The parietal region (regio parietalis) is unpaired and corre- 
sponds to the contours of the parietal bones, 

3, The temporal region (regio temporalis) is paired and is situ- 



THE HEAD 

ated on the sides of the head below the parietal region. It corres- 
ponds lo the contours of the squamous part oF the temporal bone, 

4. The occipital region (regio occipitalis) is unpaired and is situ- 
ated to the back of the parietal region. It stretches to the posterior 
region of the neck* 

5. The infratemporal region (regio infratemporalis)^ 



REGIONS OF THE FACE 



1. The orbital region (regie orbilalis) is paired and corresponds 
to the boundaries or the orbit. 

% The nasal region (regi& nasalis) is unpaired and corresponds 
to the contours of the nose. 

3. The infraorbital region (regio infraorbitalis) is paired and is 
located lateral to the nasal region and below the orbital region, 

4. The zygomatic region (regio zygomatics) corresponds to the 
contours of the body of the zygomatic bone. 

5. The buccal region (regio buvcalis) is paired and is separated 



from the nasal and oral region by the nasolabial groove (sulcus na- 
salahialis). 

ft. The parotid eomasseieric region (regio parotideomasseterka) is 
paired and corresponds to the contours of the parotid gland and 
the masseter muscle. The posterior parts of this region are called 
the retromandibular fossa* 

7. The oral region (regio oralis) is an unpaired region. 

8. The mental region (regio mentalis) is unpaired and is sepa- 
rated From the oral region by the men to labial groove (sulcus mento- 
iabialis). 



MUSCLES OF THE HEAD 



The muscles of the head (musculi capitis) are divided into two 
groups: the muscles of facial expression and the muscles of masti- 
cation. 

The muscles of facial expression, or the facial muscles are lo- 
cated under the skin and, in contrast to the other skeletal muscles, 
are devoid of fasciae* Most of them arise on the bones or fasciae of 
the head and are inserted into the skin. 

On contraction, the muscles of facial expression displace cer- 
tain areas of the skin on the head and thus lend the face a variety 
of expressions, hence their name. 

They are predominantly grouped around the natural orifices of 
the face (the palpebral fissure, oral fissure* orifices of the nose and 
ear) which either become smaller and even closed completely by 
the action of the muscles or become larger, i.e. dilate. In accord- 
ance with this, all muscles of facial expression are divided into the 
following four groups* 



I. Muscles of the scalp. 

% Muscles surrounding the eyes* 

3. Muscles surrounding the mouth. 

4. Muscles surrounding the nose. 

The muscles of mastication move the mandible on contraction 
and thus cause the act of mastication. They have a mobile point, or 
the point of insertion, on the mandible and a fixed point, the point 
of origin T on the skull bones. 

The following four pairs of muscles of mastication are distin- 
guished, 

1. The masseter muscle (musculus masse ter). 

2* The temporal muscle (musmlus temporalis). 

3, The medial pterygoid muscle (musculus pterygoidetis meiialis). 

4* The lateral pterygoid muscle (musculus pterygoideus later alh). 
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263. Muscles of the head; right side {/4). 

(Muscles of facial expression*) 
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REGIONS OF THE HEAD AND NECK 



Regie frontalis 



Regie temporalis 



Regie parietafia 



Rcgio oecipiialis 



R egio stern ocl ei domastoi d ea 
Regie colli lateralis 



Regie orbit Lllis 

Rcfcio nasal is 



Regie infra orb ttalis 
Regie zygomatica 

Regie 
oralis 

Regie memalis 

Regie buccalin 
Regie parotideamasseterica 

1 Yi gon u m s u b m audi foulare 




Tri gom un o m oc] a v ic ula re 
I Fossa supra clavicular is major) 



Regit) tnfraelaviculnris 



Fossa supradavicuJaris minor 



264. Regio?u of the head and neck. 
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MUSCLES OF THE HEAD 



MUSCLES OF FACIAL EXPRESSION 



MUSCLES OF THE SCALP 



L A broad tendinous plate, called the epicraneai aponeurosis 
(galea aponeurotica s. aponeurosis epicranial) {Figs 263 , 266), lies un- 
der the skin of the scalp between the Frontal and occipital bones 
and is fused tightly with the skin of the scalp and loosely with the 
periosteum of its bones. 

The anterior parts of the aponeurosis include the Frontal belly, 
the posterior parts include the occipital belly. The two bellies Form 
the occipitofrontalis muscle (musculus occipitofrontalis)* 

(a) The frontal belly {venter frontalis) (Figs 263, 266) is under 
the skin of the Forehead. It is formed of vertical fibres originating 
from the epicranial aponeurosis slightly above the frontal tubers 
and passing downwards to be intertwined with the skin of the fore- 
head at the level of the superciliary arches. 

(b) The occipital belly (venter occipitalis) (Figs 263, 266, 270) is 
made up of relatively short muscle fibres which originate in the re- 
gion of the highest nuchal line, stretch upwards, and intertwine 
with the posterior parts of the epicranial aponeurosis. 

The epicranial aponeurosis and the muscular parts connected 
with it form the epieranitis muscle (musculus epicranius). 

Action: contraction of the occipital belly displaces to the back 
the epicranial aponeurosis and, together with it, the skin of the 
scalp; contraction of the frontal belly displaces forwards the epi- 
cranial aponeurosis and the part of the skin of the scalp connected 
with it- with the aponeurosis fixed, the muscle raises the eyebrows 
and widens the palpebral fissure. 

Blood supply: frontal belly— the superficial temporal, su- 
praorbital, lacrimal* and angular arteries; occipital belly — the oc- 
cipital and posterior auricular arteries* 

2. The auricularis anterior muscle (musculus auricularis anterior) 
(Fig, 263) originates from the temporal fascia and epicranial apo- 
neurosis, runs to the back and downwards, becomes slightly nar- 



rower, and is inserted into the skin of the auricle above the tragus, 
Action: pulls the auricle forwards and upwards. 
Blood supply: the superficial temporal artery, 

3. The auricularis superior muscle (musculus auricularis superior) 
(Fig. 263) is next to the auricularis anterior muscle. It arises above 
the auricle from the epicranial aponeurosis, extends downwards, 
and is inserted into the upper part of the auricular cartilage. 

A bundle of fibres of this muscle is interlaced into the epicra- 
nial aponeurosis and is called the temporoparietal muscle (musculus 
temporoparietalu). 

Action: pulls the auricle upwards and tenses the epicranial 
aponeurosis. 

Blood supply: the superficial temporal, posterior auricular, and 
occipital arteries. 

4. The auricularis posterior muscle (musculus auricularis poste- 
rior) (Fig. 263) is poorly developed. 1 1 originates dors ally From the 
fascia nuchae and, passing forwards, reaches the base of the auri- 
cle. 

Action: pulls the auricle backwards. 

Blood supply: the posterior auricular artery. 

5. The trans versus nuchae muscle (musculus transversus nuchae) 
is an inconstant muscle. It arises from the external occipital protu- 
berance, extends laterally to the point of insertion of the sterno- 
cleidomastoid muscle and reaches the mastoid process. It is in- 
serted here into the tendon of the sternocleidomastoid muscle and 
sometimes gives off some fibres to the occipital fascia and the pla- 
tysma muscle. 

Action: tenses the fascia and, with it, the skin of the occipital 
region, 

Blood supply: the occipital artery. 



MUSCLES SURROUNDING THE EYES 



L The eorrugator muscle of the eyebrow (musculus eorrugator su- 
percilii) (Fig. 266) arises from the frontal bone above the lacrimal 
bone, passes upwards in line with the superciliary arch, and is in- 
serted into the skin of the eyebrow, in which its bundles are inter- 
laced with the muscle fibres of the frontal belly of the occipitofron- 
tal muscle. 

Action: draws the skin of the eyebrows towards the midline to 
form vertical folds in the region of the bridge of the nose. 

Blood supply; the angular, supraorbital, and superficial tem- 
poral arteries. 

2. Hie procerus muscle (musculus procerus) arises on the ridge of 
the nose by elongated flat fibres from the nasal bone or the apo- 
neurosis of the nasal in use It- and is inserted into the skin. 

Action: contraction of the muscle on both sides produces 
transverse folds at the root of the nose. 

Blood supply; the angular and ethmoidal arteries. 



3. The orbicularis ocult muscle (musculus orbicularis oculi) (Figs 
26 3, 266) lies under the skin overlying the anterior parts of the or- 
bit. Three parts are distinguished in the muscle: orbicular, palpe- 
bral, and lacrimal which arise in the region of the medial angle of 
the eye: 

(a) the orbital part (pars orbitatis) takes origin From the medial 
palpebral ligament, the frontal process of the maxilla, and the na- 
sal part of the frontal bone and stretches along the superior and 
inferior margins of the orbit to form a muscular ring. 

In the region of the lateral palpebral ligament, the inner fibres 
of the muscle form the lateral palpebral raphe (raphe palpebrals la- 
teralis); 

(b) the palpebral part (pars palpebral) is a direct continuation 
of the orbital part of the muscle and is found right under the skin 
of the eyelid. It has two parts, superior and inferior (pars palpebralis 
superior et inferior). They take origin from the upper and lower 
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Fascia temporalis (lamina superficialis) 

Fascia temporalis (lamina profunda) 



Galea aponeuroses 



M. temporalis 



Venter 
occipitalis 



M. zygomaticus 
major 

Corpus 
adiposum buccae 

Ductus parotid eus 

Glandula parotis 



M. buccinator 
M. mssseter 

M. trapezius 
M. stemocleidomastoideus 



Venter frontalis musculi ocripitofrontalis 
M. orbicularis ocwli 

cormgalor supercilii 

M. procerus 




Lig, palpebrals mediate 

M. zygomaticus 

minor 
M, levator labii 
superioris alaeque 

nasi 

M. levator 

labii 
superioris 

M. nasa I is 
(pars transversa) 

M. nasalis (pars alaris) 

M. depressor septi nasi 
M levator anguli oris 

M.oriiicularisoris 



M. depressor anguli oris 
(cut) 



— meutalis 

M. depressor 
labii inferioris 



Gla mli] la suhru andibul aris 



266. Muscles of the head; right side 

(Muscles of facial expression and muscles of mastication). 
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MUSCLES SURROUNDING THE MOUTH 



M depressor septi nasi 



M. levator labii su peri oris aiaequc nasi 
JVL levator labii supcrioris 



M. zygomatic us 
major 



M. risorius 



M. ]evcitor 
anguJi oris 




M. buccinator 



Piatysma — 



M. depressor labii inferiors 



M. men till is 



M, depressor Einguli Otis 



M. iransversus menti 



267. Muscles surrounding the mouth; inner aspect (K). 

(The skin with ihe muscles surrounding the mouth is separated from the bones of the face. The 
mucous membrane of the cheeks and lips is removed.) 



edges of the medial palpebral ligament, respectively, and pass to 
the lateral angle of the eye to be inserted into the lateral palpebral 
ligament; 

(c) the lacrimal part (pars lacrimalis) arises from the posterior 
crest of the lacrimal bone and separates into two parts which em- 
brace the Lacrimal sac (sacctts lacrimalis) anteriorly and posteriorly 
antl are lost between the muscle fibres of the palpebral part. 



Action: the palpebral part narrows the palpebral fissure and 
smoothes out the transverse folds in the skin of the forehead; the 
palpebral part closes the palpebral fissure; the lacrimal part dilates 
the lacrimal sac. 

Blood supply: the Facial, superficial temporal, infraorbital, and 
supraorbital arteries, 



MUSCLES SURROUNDING THE MOUTH 



The muscles surrou tiding the oral fissure are divided into two 
groups: one is represented by the orbicularis oris muscle whose 
contraction narrows the oral fissure, while the other group U made 
up of muscles stretching radially in relation to the oral fissure; 
their contraction widens it. 

1. The orbicularis oris muscle (musculus orbicularis oris) (Figs 
263, 266, 267) is formed of circular muscle fibres lying in the 
thickness or the lips. The muscle fibres are Fused closely with the 
skin. The superficial layeFS of this muscle receive the fibres of mus- 
cles approaching the oral fissure, A marginal part (pars marginalis) 
and a labial part (pars labialis) are distinguished in the muscle. 



Action: narrows the oral fissure and pulls the lips forward, 
Blood supply: the labial, mental, and infraorbital arteries. 

2. The zygomatics major muscle (musculus zygomatics mapj) 
(Figs 263 t 266, 267) takes origin from the lateral surface of the zy- 
gomatic bone. Some of the muscle fibres are a continuation of the 
orbicularis oris muscle, Stretching downwards and medially, the 
zygomaticus major muscle is inserted into the orbicularis muscle 
and the skin of the angle of the mouth, 

Action: pulls the angle of the mouth upwards and laterally. 
Blood supply: the infraorbital and buccal arteries. 

3. The zygomaticus minor muscle (musculus zygomaticus minor) 
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Figs 263, 266, 267) take* origin from the anterior surface of the 
zygomatic bone* Its medial fibres intertwine with the fibres of the 
orbicularis oris muscle, 

4. The levator labii superioris muscle (musculus levator labii supe- 
rioris) arises from the infraorbital margin above the infraorbital 
foramen. 

5. The levator labii superioris alaeque nasi muscle (musculus lev- 
ator labii superioris alaeque nasi) is next to the levator labii superioris 
muscle; it takes origin from the base of the frontal process of the 
maxilla. 

The three last muscles stretch downwards, converge a little, 
and form a quadrangular muscular plate whose bundles arc in- 
serted into the skin of the upper lip, partly into the orbicularis oris 
muscle and into the skin of the ala nasi. 

Action: the levator labii superioris alaeque nasi muscle raises 
die upper lip and pulls upwards the ala of the nose. 

Blood supply: the infraorbital, superior labial, and angular ar- 
teries, 

6. The levator anguli oris muscle (musculus levator anguli oris) 
Figs 266, 267) lies deeper than the last named muscle* It takes ori- 
gin below the infraorbital foramen from the canine fossa and, ex- 
tending downwards* is inserted into the skin at the angle of the 
mouth and into the orbicularis oris muscle. 

Action: pulls the angle of the mouth upwards and laterally. 
Blood supply; the infraorbital and buccal arteries. 

7. The buccinator muscle (musculus buccinator) (Figs 266, 267, 
takes origin from the buccinator crest of the mandible, the 

pterygomandibular ligament, and the external surfaces of the max- 
illa and mandible in the region of the sockets of the second molars. 
Passing forwards, the fibres of the buccinator muscle are continue 
±7 with the upper and lower lips and are inserted into the skin of 
pa and the angle of the mouth, and the mucous membrane of 
the vestibule of the mouth. 

A buccal pad of fat (corpus adiposum buccac) lies external to the 
muscle, the mucous membrane of the vestibule of the mouth ad- 
mins the inner surface of the muscle, The parotid duct (ductus pa- 
- • ridms) pierces the middle parts of the buccinator muscle at the 
evel of the anterior border of the masseter muscle. 

Action: pulls the angle of the month laterally; in bilateral con- 
traction the oral fissure is stretched and the inner surface of the 
meek h pressed to the teeth. 



Blood supply: the buccal artery* 

8, The risorius muscle (musculus risorius) (Figs 263, 267) is an 
inconstant muscle and partly a continuation of the platysma fibres. 
Some fibres of the muscle arise From the masseteric fascia and the 
skin in the region of the nasolabial fold. It stretches medially to be 
inserted into the skin of the angle of the mouth, 

Action; pulls the angle of the mouth laterally. 
Blood supply: the facial, transverse facial, buccal, and infraor- 
bital arteries. 

9. The depressor anguli oris muscle (musculus depressor anguli 
oris) (Fig. 263) takes origin as a wide base from the anterior surface 
of the mandible inferior to the mental foramen. On extending up- 
wards it narrows and reaches the angle of the mouth; some of its 
fibres are inserted into the skin here, others are inserted into the 
upper lip and the levator anguli oris muscle. 

Action: pulls the angle of the mouth downwards and laterally. 
Blood supply: the inferior labial, mental, and submental arter- 
ies. 

10, The depressor labii inferioris muscle (musculus depressor labii 
inferioris) (Figs 263, 266, 267) is partly covered by the depressor 
anguli oris muscle. It arises from the anterior surface of the mandi- 
ble above the origin of the depressor anguli oris anteriorly of the 
mental foramen, passes upwards, and is inserted into the skin of 
the lower Hp and chin. 

The medial fibres of the muscle intertwine with those of the 
contralateral muscle at the lower lip* 

Action: pulls the lower Hp downwards. 

Blood supply; the inferior labial, mental, and submental arter- 
ies, 

11. The mentalis muscle (musculus mentalis) (Figs 266, 267) 
arises next to the depressor labii inferioris muscle from the alveo- 
lar juga of the mandibular incisors, passes downwards, and is in- 
serted into the skin of the chin. 

Action: pulls the skin of the chin upwards and pulls out the 
lower lip. 

Blood supply: the inferior labial and mental arteries. 

12- The transversus menti muscle (musculus transversus menti) is 
a small inconstant muscle which crosses the midline directly under 
the chin. It is often a continuation of the depressor anguli oris 
muscle. 



MUSCLES SURROUNDING THE NOSE 



L The nasal muscle (musculus nasalis) (Figs 263, 266) takes ori* 
pn. from the maxilla above the alveoli of the canine and lateral in- 
r.ior teeth, stretches upwards, and separates into two parts s medial 
md lateral: 

(a) the lateral, or transverse part (pars transversus) curves 
and the ala nasi, becomes slightly wider, and is continuous with 

i tendon in the midline, The tendon joins that of the contralateral 

muscle; 

(b) the medial, or alar part (pars alaris) is inserted into the pos- 
:erior end of the cartilage of the ala nasi. 



Action: narrows the nostrils. 

Blood supply: the superior labial and angular arteries. 

2. The depressor septi nasi muscle (musculus depressor septi nasi) 
(Fig, 266) arises from the alveolar juga of the maxillary medial in- 
cisor and partly includes fibres of the orbicularis oris. It is inserted 
into the inferior surface of the cartilage of the nasal septum. 

Action: pulls the nasal septum downwards. 

Blood supply: the superior labial artery. 

Innervation: all the muscles of facial expression are innervated 
by branches of the facial nerve. 
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MUSCLES OF MASTICATION 



1. The masseter muscle (muscuius massder) [Figs 266 T 268-270) 
takes origin From the inferior border of the zygomatic arch by su- 
perficial and deep parts. 

The superficial pari (pats suptrfidalu) arises as tendinous fibres 
From the anterior and middle parts oFthe zygomatic arch; the deep 
part (pars profunda) takes origin as a muscle From the middle arid 
posterior areas oF the zygomatic arch. The bands of muscle fibres 



oF Lhe superficial part pass obliquely, downwards and to the back; 
those of the deep part stretch downwards and to the Front* Both 
parts oF the masseter muscle unite to be inserted into the external 
surface oF the ramus oF the mandible and its angle in the region of 
the masseteric tuberosity* 

Action; raises the lowered mandible; the superficial part of the 
muscle contributes to forward protrusion of the mandible. 




Fascia temporalis 
(lamina superndalis) 



Fatty tissue, 

Fascia temporalis (lamina profunda) 

M. masseter (pars profunda) 

M masseter (pars superficialis) 



268. Muscles of mastication; right side (%}. 

(The superficial layer of temporal fascia partly cut arid drawn aside.) 




Created with novaPDF Printer ( www.novaPDF.com ) 



MUSCLES OF MASTICATION 



291 




5 ••MCtenc and iraiisvfrse farb] jrirr- 



to the masseter (trigeminal nerve), 
muscle (musculo temporalis) (Figs 266, 
tnt [emporaJ fossa (fossa temporalis). It takes ori- 
mai mrface of the greater wing of the sphenoid 
part of the temporal bone- Passing 
f the muscle converge to form a strong ten- 



don which passes medially of the zygomatic arch and is inserted 
into the coronary process of the mandible. 

Action: contraction of all fibres raises the lowered mandible; 
the posterior fibres pull backwards the anteriorly protruded mand- 
ible. 

Blood supply: the deep temporal and superficial arteries. 
Innervation: the deep temporal nerves (trigeminal nerve), 
3. The lateral pterygoid musde (musmlus pterygoideus lateralis) 



. temporalis 




M pterygoideus lateralis 



M. masseter (reflected together with M 
the divided zygomatic arch) 



Processus coronoideus 



269. Muscles of mastication; right side (%). 

{The zygomatic arch k divided and turned aside together with the masseter mus- 
cle.) 
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ORIGIN AND INSERTION OF MUSCLES OF THE HEAD 



(Figs 269-271; 272-274) arises by two parts, or heads, upper and 
lower. 

The upper head of the muscle takes origin From the inferior 
surface and infratemporal crest of the greater wing of the sphenoid 
bone and is inserted into the medial surface of the articular cap- 
sule of the mandibular joint and into the articular disc. The lower 
head arises from the lateral surface of the lateral plate of the ptery- 



goid process of the sphenoid bone and passes backwards to be in- 
serted into the pterygoid pit of the mandible. A small slit transmit- 
ting the buccal nerve is left between the upper and lower heads of 
the muscle, 

Action: displaces the mandible to the contralateral side, Bila- 
teral contraction of the muscle causes the mandible to protrude 
forwards, 



M. temporalis 



M. pterygoids us lateralis 

M, zygomaticus major 



Capsula articulans 

M. auricula ris 
posterior 
Venter occipitalis 
(m. occipitofront.) 



M. trapezius 



corrugator superdlii 




M. semispinalis capitis 
M obliquus capitis superior 
M r rectus capitis post, major 
M. rectus capitis post, minor 

M. splenitis capitis 
M r djgastricus (venter posterior) 

M, longissimus capitis 
M< sternocleidomastoidcus 



M. orbicularis oculi 



M. levator labii superioris 
alaequc nasi 

M. levator labii superioris 



M. zygoma Liens minor 
M< levator anguli oris 
M. nasalis 
M. depressor scpti 



M. stylopharyngeus 
M. stylohyoidcus 

M. styloglossus 



M. men talis 



M. depressor labii inferioris 



M> depressor anguli oris 



270, Sites of origin and insertion of the muscles of the head (schematical re- 
presentation). 
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■ the maxillary artery. 

=CT^itk>n: the lateral pterygoid (trigeminal) nerve. 

e medial pterygoid muscle (musculus pterygoids medialis) 
3 1-274). Takes origin From the walls of the pterygoid Fossa 
Glenoid bone, stretches backwards and downwards, and is 
■ into the pserygoid tuberosity of the mandible, 



Action: displaces the mandible to the contralateral side. Bila- 
teral contraction causes forward protrusion and raises the lowered 
mandible. 

Blood supply: the alveolar, buccal, and facial arteries. 
Innervation; nerve to the medial pterygoid muscle (trigeminal 
nerve). 



M temporalis 
(cul and reflected) 




Discus articular is 
M, pterygoideus lateralis 



M pterygoideus medialis 



271. Muscles of mastication ; right side (%), 

(The cavity of the mandibular joint is opened by sagittal section; part of mandib- 
ular ramus is removed,) 
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M niasseter 



Angulus ma nebulae 
M. pterygoideus media lis 



M. mylohyotdcus {cut off) 



272. Muscles of mastication; posterior aspect 



M. geninglossus 
M. geniohyoids us 




M pierygoidcus I Literal is 



Lig. sphenomandibulare 
fvL pterygoids us medialis 



M. constrictor pharyngis 



M. mylohyuidcus 



superior 



M. digastricus 

273. Sites of origin and insertion of the muscles of mastication {schematical represen- 
tation). 
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M, levator labii su peri oris 



M. constrictor pharyngis superior 

M. :\V: capitis 
M , rectus cupitis ant cri or / ] 



M. temporalis 

M. tensor vcli palatini 
M, levator vji palatini 

Lig, apicis den lis 
Lig. cruciform e at I ant is 

Mem bran a tectoria 

Me mh ran a a I Ian toocci pita I is 
posterior 




Lig. nuchae 



M. semispinals 



M. levator anguli oris 

M. zygoma liens major 



M, masse ter 

M ptervgoideus lateralis 

M. pterVgoideus media I is 
M t tensor vefi palatini 

M. styloglossus 
M P slylopharyngeus 

M, digastricus 
(venter posterior) 

M. longissimus capitis 

ivL stemocleidornastoidetis 
M spleni us capitis 

M. rectus capitis posterior major 
M obliquus capitis superior 
Mr rectus capitis posterior minor 

Venter occipitalis musculi occi pit of ron talis 
M. trapezius 



274, Sites of origin and insertion of muscles and ligaments on base of skull 
(schematical representation). 



FASCIAE OF THE HEAD 



The fasciae of the head (Figs 26$, 266, 268) are as follows: the 
— poraL masseteric, parotid, and buccopharyngeal. 
L The temporal fascia (fascia temporalis) extends from the peri- 
tm of the skull bones in the region of the temporal line and 
epicranial aponeurosis, covers the temporal muscle and separates 
into two layers close to the zygomatic arch. One is the superficial 
kyer (lamina superfidalu) which is attached to the superior margin 
i_- d outer surface of the zygomatic arch, the Other is the deep layer 
izmma profunda) which passes over to the inner surface of the zy- 
gomatic arch. Vessels and fatty tissue are lodged between these two 
Liyers. 

2, The masseteric fascia (fascia massderica) is continuous with 
- - temporal fascia on the zygomatic arch, and it then passes 



downwards. Posteriorly it is attached to the cartilage of the exter- 
nal acoustic meatus and passes over to the mastoid process. Inferi- 
orly it is continuous with the cervical fascia; anteriorly it covers the 
masseter muscle after which it is continuous with the buccophar- 
yngeal fascia, 

3- The parotid fascia (fascia paroiidea) is connected posteriorly 
with the masseteric fascia and separates into two layers which in- 
vest on both sides the parotid gland. 

4. The buccopharyngeal fascia (fascia buccopharytigm) covers 
the buccinator muscle and at the anterior border of the masseter 
muscle passes over to the medial surface of the mandibular ramus 
where it covers the medial pterygoid muscle and then stretches 
over to the pharyngeal wall. 
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OF THE NECK 



REGIONS OF THE NECK 



The following regions of the neck (regimes colli) (Fig. 264) are 
distinguished, 

L The anterior cervical region (regit* colli anterior) includes: 

(a) the submaxillary triangle (trigonum submandibulars); 

(b) the carotid triangle (trigonum caroticum). 

% The paired sternocleidomastoid region (regio sternoeleidomas- 
toideae) corresponds to the contours of the sternocleidomastoid 
muscle. 

The paired lesser supraclavicular fossa (fossa supraclavicularis 
minor) is bounded by the heads (slips) of the sternocleidomastoid 
muscle and the corresponding border of the clavicle* 



3. The paired lateral cervical region (regio colli lateralis) is 
bounded by the posterior border of the sternocleidomastoid mus- 
cle anteriorly, by the border of the trapezius muscle posteriorly, 
and by the border of the clavicle iuferiorly* This region includes 
the omo clavicular triangle (trigonum omoclaoiculare) in which the 
greater supraclavicular fossa (fossa supraclavicularis maj&r) is situ- 
ated. 

4. The posterior cervical region (regio colli posterior) is bounded 
by the lateral borders of the trapezius muscle. 



MUSCLES OF THE NECK 



The cervical muscles (musculus colli) cover one another to form 
three groups — superficial, middle, and deep. 

The deep muscles may be divided into a lateral and preverte- 
bral groups. 

1. The superficial muscles of the neck: the platysma and the 
sternocleidomastoid muscles (musculus sternocleidomasioideus). 

II. The middle group: 

L The suprahyoid muscles (musculi suprahyoidei)\ [he digastric 
muscle (musculus digastricus)* the stylohyoid muscle (musculus styloky- 
oideus), the mylohyoid muscle (musculus mylohyoideus), and the geni- 
ohyoid muscle (musculus geniohyoideus), 

2. The infrahyoid muscles (muswli infrahyoidei): the sternohy- 



oid (musculus sternohyoideus), die sternothyroid (musculus stemotkyr&i- 
deus) f the thyrohyoid (musculus thyrohyoideus), and the omohyoid 
(musculus omohyoideus) muscles. 

III. The deep muscles or the neck; 

L The lateral group: the scalenus anterior (musculus scalenus an- 
terior), medius (musculo scalenus medius), and posterior (musculus 
scalenus posterior) muscles, 

2, The prevertebral group; the longus capitis (musculus longus 
capitis), the longus cervicis (musculus longus colli), the rectus capitis 
anterior (musculus rectus capitis anterior), and the rectus capitis latera- 
lis (musculus rectus capitis lateralis) muscles. 



SUPERFICIAL MUSCLES OF THE NECK 



1. The platysma (platysma) (Figs 275, 280, 281} is a thin mus- 
cular sheet lying under the skin with which it is closely fused. The 
muscle fibres arise on the chest on the level of the second rib and 
pass upwards and medially. On reaching the border of the mandi- 
ble the medial fibres intertwine with those or the contralateral 
muscle and are inserted into the border of the mandible; the la- 
teral fibres of the muscle extend to the Face on which they interlace 
with the parotid and masseteric fasciae and reach the angle of the 
mouth. 

Action: tenses the skin of the neck and partly of the chest, low- 
ers the mandible, and pulls the angle of the mouth laterally and 

downwards. 

Blood supply: the superficial cervical and facial arteries. 
Innervation: cerv ical branch of the Facial nerve. 

2. The sternocleidomastoid muscle (musculus sternocleidomastoid 
dtus) (Figs 275 t 276, 280, 281) is behind (under) the platysma. It is 
a rather thick, slightly flattened muscular band which crosses the 
neck obliquely and spiral-like from the mastoid process to the ster- 
noclavicular joint. It arises by two heads, one lateral taking origin 



from the sternal end of the clavicle, and the other medial arising 
From the anterior surface of the manubrium sterni. 

Both heads join at a right angle in such a manner that fibres of 
the medial head lie closer to the surface. The formed muscular 
belly stretches upwards and to the back to be inserted into the 
mastoid process of the temporal bone and the superior nuchal Hue. 

Between the lateral and medial heads of the muscle is a small 
depression called the lesser supraclavicular fossa (fossa supraclavicu- 
lars minor), while between the medial heads of the right and left 
sternocleidomastoid muscles above the jugular notch of the ma- 
nubrium sterni is the jugular fossa (fossa jugularis). 

Action: when the chest is fixed contraction of one muscle in- 
clines the head to the same side but turns the face to the opposite 
side; contraction of both muscles draws the head to the back and 
moves it slightly forward; with the head fixed the muscle pulls the 
clavicle and sternum upwards* 

Blood supply: the occipital, sternocleidomastoid, and superior 
thyroid arteries. 

Innervation: branch of accessory nerve to the stemoinastoid 
muscle and second pair of cervical nerves (C«rC 4 ). 
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M, zygomaticus major 



M. risorius 



M. digastricus (venter anterior) -j^- 
M> mylohyoideus 



Platysma 
Gland U la thyreoids a 



Glandula submandibular!* 



M< masseter 



M. styJohyoideus 




M. digastricus (venter posterior) 



Fascia cervicalis 
(cut and reflected) 

M, omohyoideus (venter superior) 

M. sternohyoideus 
M, sternocleidomastoideus 

Fascia colli (cut and reflected) 

M. trapezius 



Fascia colli 

(lamina superficial]* et lamina pretracheal is) 



M. pectoral is major 
M. sternocleidomastoideus (caput clavicularc) 
M. sternodeidomasioideus (caput stemale) 



275* Superficial muscles of ike neck\ anterior aspect (% 
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MUSCLES OF THE NECK 



Glandula parotis 



M. masseter 



Tundo m, digastrici 
M. mylohyoideus 

M digtfstricus (venter anterior) 



Venter occipitalis 
(m. occipitofron talis) 



M. stylohyoideus 

M. digastricus 
(venter posterior) 



M, byoglossus 

M, splenius capitis 



M scalenus anterior 
M. scalenus medlus 

M scalenus posterior 
M. omohyoideus (venter inferior) 
M trapezius 

M deltoid etis A 




Os hyoideum 
M, thyreohyoideus 
|f- M. constrictor pharyngis inferior 
M. omohyoideus (venter superior) 




M. stern ohyoideus 
B — -p- M. sternocleidomastoideus 



M. pectoral is major 



276. Muscles of the neck; right side 

(Superficial muscles and the middle group.) 
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M. stylohyoideus 
M digastricus (venter posterior) 

M. sternocleidomastoideus 
M. spienius capitis 



M, masse ter 



M. hyoglossua 



M. myiohyoideus 



M. digastricus 
{venter anterior) 




M scalenus anterior 
M scalenus rue dins 
M. scalenus posterior 



277. Muscles of the neck; right side (J/0, 

(Middle group and deep muscles, lateral group.) 
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MUSCLES OF THE NECK 



THE MIDDLE GROUP OF MUSCLES OF THE NECK 



THE SUPRAHYOID MUSCLES 



L The digastric muscle (museulus digastricus) (Figs 275-278) 
has two bellies, anterior and posterior, which are connected by a 
tendon* 

The anterior belty (venter anterior) arises From the mandibular 
digastric fossa and passes downwards and backwards to be contin- 
uous with the tendon which is fastened to the body of the hyoid 
bone by a process of the cervical fascia. This tendon, curving back- 
wards and upwards, is continuous with the posterior belly (venter 
posterior) which is inserted into the mastoid notch oF the temporal 
tone. Between the two bellies and the border of the mandible is 
the submandibular fossa (fossa sttbmandihularis) lodging the sub- 
mandibular gland. 

Action; when the hyoid bone is fixed the muscle lowers the 
mandible; with the mandible fixed the muscle pulls the hyoid bone 
upwards. 

Blood supply: anterior belly— the submental artery; posterior 
belly — the occipital and posterior auricular arteries. 

Innervation; anterior belly— the trigeminal nerve (nervus trigem- 
inus) (third division); posterior belly— the Facial nerve (nervus faeia- 
lis). 

2. The stylohyoid muscle (museulus styhhyoideus) (Figs 
275^278) has a thin Eat belly which takes origin From the styloid 
process of the temporal bone, stretches forwards and downward s> 
and lies on the anterior surface of the posterior belly of the digas- 
tric muscle. The distal end of the muscle separates into two slips 
embracing the tendon of the digastric muscle and is inserted into 
the body and greater hom of the hyoid bone. 

Action: pulls the hyoid bone backwards, upwards* and later- 
ally. 



Blood supply: the occipital, facial arteries and the suprahyoid 
branch of the lingual artery. 
Innervation: the facial nerve. 

3. The mylohyoid muscle (museulus mylohyoids) (Figs 
275-278) is flat and of an irregular triangular shape, ft arises from 
the mylohyoid Hne on the mandible, fts fibres pass downwards and 
slightly to the front and meet the fibres of the contralateral muscle 
to Form the raphe oF the mylohyoid muscle. 

The posterior fibres of the muscle are inserted into the anterior 
surface of the body of the hyoid bone. Both mylohyoid muscles 
contribute to the formation of the floor of the oral cavity and are 
called the diaphragm of the mouth. 

Action: when the mandible is fixed the muscle pulls the hyoid 
bone upwards and forwards; when the hyoid bone is fixed the mus- 
cle helps to lower the mandible. 

Blood supply: the sublingual and submental arteries. 

Innervation: the mylohyoid nerve from the trigeminal nerve* 

4* The geniohyoid muscle fmusculus genwhyoideus) (see 
Fig, 278) arises from the spina mentalis of the mandible, passes 
downwards and slightly to the back above the mylohyoid muscle, 
and is inserted into the anterior surface of the body of the hyoid 
bone. 

Action: pulls the hyoid bone forwards and upwards- when the 
hyoid bone is fixed the muscle takes part in lowering the mandible, 

Blood supply: the sublingual and submental arteries. 

innervation; the hypoglossal nerve and first and second pairs 
of cervical nerves (Cj-Ca), 



THE INFRAHYOID MUSCLES 



1. The sternohyoid muscle (museulus sternokymdeus) 
(Figs 275-278, 281) is thin and flat and arises from the posterior 
surface of the clavicle, the capsule of the sternoclavicular joint, 
and the manubrium sterni, Stretching upwards it reaches the body 
of the hyoid bone into which it is inserted below the mylohyoid 
muscle. Between the muscle and the bone are located here the re- 
trohyoid bursa (bursa rdrohy&idea) and the infrahyoid bursa (bursa 
infiahyoidea), Sometimes the muscle is crossed by one or two tendi- 
nous intersections (intersediones tendineac). 

Action: pulls the hyoid bone downwards, 
innervation: superior branch of the ansa cervicalis 
[CrC(C0]. 

2. The sternothyroid muscle (museulus sternotkyroideus) 
(Figs 277, 281) is flat and lies behind the sternohyoid muscle, It 
takes origin from the posterior surface of the first costal cartilage 
and manubrium sterm T and is directed upwards to be inserted into 
the oblique line of the thyroid cartilage, 

Action: pulls the larynx downwards. 



Innervation: superior branch of ansa cervicalis [Gi-C 3 (C 4 )], 
3- The thyrohyoid muscle (museulus tkyrokyoideus) (Figs 
276-278) seems to be a continuation of the sternothyroid muscle. 
It arises from the oblique Hne of the thyroid cartilage, passes up- 
wards, and is inserted into the edge of the greater horns of the hy- 
oid bone. 

Action: pulU the hyoid bone closer to the larynx; raises the lar- 
ynx, when the hyoid bone is fixed. 

Innervation: thyrohyoid branch of the ansa cervicalis (C]-C 2 ). 

4. The levator glandulae thyroideae muscle (museulus levator 
glandulae thyroideae) is a thin muscular slip stretching on the me- 
dial border of the thyrohyoid muscle from the body of the hyoid 
bone or the thyroid cartilage to the capsule of the thyroid gland (in 
the region of its isthmus or the lateral or the pyramidal lobe). 

This muscular slip can separate from the thyrohyoid or cri- 
cothyroid muscle or from the inferior constrictor muscle of the 
pharynx. 

Action; pulls the capsule together with the thyroid upwards, 
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5. The omohyoid muscle (musculus onwhyoideus) {Figs 257-278, 
281) is long and flat. It has two bellies, superior and inferior, 
which are joined by an intermediate tendon approximately in the 
middle of the length of the muscle. 

The superior belly (venter superior) arises from the lower border 
ofthebodyofthe hyoid bone lateral to the insertion of the sterno- 
hyoid muscle and passes downwards along the lateral border of 
this muscle. It then deviates to the back, lies behind the sternoclei- 
domastoid muscle and is continuous here with the intermediate 
tendon which fuses with the fascial sheath of the cervical neurovas- 
cular bundle. 

Flit? inferior belly (venter inferior) arises From the intermediate 



tendon, comes out from under the lateral border of the sternoclei- 
domastoid muscle, stretches backwards and slightly downwards, 
and reaches the suprascapular notch to be inserted into the supe- 
rior border of the scapula and the suprascapular ligament. 

Action: when the scapula is fixed the muscle pulls the hyoid 
bone downwards and laterally and also pulls at the sheath of the 
cervical neurovascular bundle thus dilating the lumen of the inter- 
nal jugular vein. 

Blood supply; all muscles which are situated below the hyoid 
bone are supplied with blood by the inferior thyroid, superficial 
cervical, and transverse cervical arteries. 

Innervation; superior branch of the ansa cervical is (C,-C 3 ). 



DEEP MUSCLES OF THE NECK 



THE LATERAL GROUP 



1. The scalenus anterior muscle (musadus scalenus anterior) 
(Figs 276, 277, 279) arises from the anterior tubercles of the third, 
fourth, fifth, and sixth cervical vertebrae and stretches downwards 
and to the Front to be inserted into the scalene tubercle of the first 

rib. 

Action: when the vertebral column is fixed the muscle pulls the 
first rib upwards; with the chest fixed contraction of the muscle on 
one side flexes the cervical spine to the same side, bilateral con- 
traction flexes it forward. 

Blood supply: the ascending cervical and inferior thyroid arter- 
ies. 

Innervation: the cervical nerves (C 5 -C 7 ), 

A L The scalenus mcdius muscle (mu senilis scalenus medius) 



(Figs 276, 277, 279) takes origin from the anterior tubercles of the 
upper six cervical vertebrae, passes downwards behind the scale- 
nus anterior muscle, and is inserted into the superior surface of the 
first rib behind the groove for the subclavian artery. Above this 
groove, between the scalenus anterior and medius muscles, is a tri- 
angular interscalenus space (spatium inter scalenum) lodging the sub- 
clavian artery and the nerves of the branchial plexus. 

Action: with the vertebral column fixed the muscle raises the 
first rib; when the chest is fixed it flexes the cervical spine for- 
wards, 

Blood supply: the vertebral and deep cervical arteries. 
Innervation: the cervical nerves (C 5 -C H )- 

3. The scalenus posterior muscle (mitscidus scalenus posterior) 



1VL constrictor 




278. Sites of origin and insertion of muscles on ike hyoid 
bone (schematical representation). 
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281- Muscles and fasciae of the neck (%)* 

(Horizontal section of the neck through the seventh cervical vertebra.) 
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Figs 276, 277, 279) takes origin from the posterior tubercles oFthe 
fifth and sixth (sometimes from the prominens) cervical vertebrae, 
■ : retches downwards behind the scalenus medius muscle, and is in- 
serted Into the external surface of the second rib. 

Action: raises the second rib when the vertebral column is 



fixed- when the chest is fixed contraction of the muscle on both 
sides flexes forward the cervical spine; 

Blood supply: the deep and transverse cervical arteries, first in- 
tercostal artery. 

Innervation: the cervical nerves (G 7 -C 8 ). 



THE PREVERTEBRAL GROUP 



1. The longm capitis muscle (mmcvlus longus capitis) (Fig. 279) 
arises from the anterior tubercles of the third, fourth, fifth, and 
-:xih cervical vertebrae and runs upwards to be inserted into the 
inferior surface of the basilar part of the occipital bone slightly be- 

r:d the pharyngeal tubercle. 
Action: flexes forward the head and cervical spine. 
Innervation: the cervical nerves (C^-Cg). 

2. The longus cervids muscle (musculus longus colli) (Figs 279, 
ccupies the anterolateral surface of all the cervical and the 

-t, second, third, and Fourth thoracic vertebrae. The middle 
: :n? of the muscle are slightly wider. The muscle fibres differ in 
-- ?th in view of which three parts are distinguished in the muscle: 
(a) the mcdiovertical part takes origin from the bodies of the 
. sixth, seventh cervical and first, second, and [hird thoracic 
-=rtebrae and stretches upwards and medially to be inserted into 
— * anterior surface of the bodies of the third and second cervical 
:.rae and the anterior tubercle of the atlas; 
fb) the superior oblique part extends from the anterior tuber- 
's of the transverse processes of the second, thirds fourth, and 
cervical vertebrae to the body of the second cervical vertebra 
tbc anterior tubercle of the atlas; 

the inferior oblique part arises from the bodies of the up- 
a ihree thoracic vertebrae and is directed upwards and laterally to 
rted into the anterior tubercles of the transverse processes 
■-t lower three cervical vertebrae (fifth, sixth, and seventh}. 



Action: flexes the cervical spine forwards and to the side of the 
contracting muscle^ 

Blood supply of both muscles: the vertebral and the ascending 
and deep cervical arteries. 

Innervation: the cervical nerves (C 2 -G 6 }> 

3. The rectus capitis anterior muscle (musculus rectus capitis an- 
terior) (Fig, 279) is short and takes origin from the anterior surface 
of the transverse process and lateral mass of the atlas, passes up- 
wards, and is inserted into the inferior surface of the basilar part of 
the occipital bone in front of the foramen magnum. 

Action: flexes the head to the side of the contracting muscle; 
bilateral contraction flexes the head forwards. 

Blood supply: the vertebral and ascending pharyngeal arteries. 
Innervation: the cervical nerves (C t -C a }, 

4, The rectus capitis lateralis muscle {musculus rectus capitis la- 
teralis) (Fig, 279) is square in shape. It arises from the anterior pe~ 
riphery of the transverse process of the atlas and is directed up- 
wards and laterally to be inserted into the jugular process of the 
occipital bone. 

Action: flexion of the head to the side of the contracting mus- 
cle; contraction of both muscles flexes the head forwards. 
Blood supply: the vertebral and occipital arteries* 
Innervation: the cervical nerves (C|-Ca). 



TRIANGLES OF THE NECK 



The two sternocleidomastoid muscles divide the anterior re- 
- of the neck (regio colli anterior) into three triangles, one ante- 

. j lateral (Fig. 282). 
7: the side of the midline each half of the neck is divided by 
: sternocleidomastoid into two triangles, medial and lateral. 

7 he medial triangle is bounded by the inferior border of the 
i-adibte, the midline of the neck, and the anterior border of the 
r^oekidomastoid muscle. In this manner the right and left me- 
* UHBgles form together one anterior triangle of the neck, 

s:era] triangle of the neck i i ; bounded by the posterior 
of the sternocleidomastoid muscle, the clavicle, and the 
- f the trapezius muscle. 

: ihese triangles is divided by the muscles of the neck 
3.zco€ smaller triangles. 
Tke digastric muscle and the superior belly of the omohyoid 
cie divide the medial triangle into the submaxillary and ca- 
- : rrLin^les. 



L The submaxillary (submandibular) triangle (trigonum sub- 
mandibular) is bounded by the anterior and posterior bellies of the 
digastric muscle and the inferior border of the mandible. A small 
trigonum lingual e or PirogofFs triangle (trigonum Pirogom) is 
marked out in it by the posterior border of the myohyoid muscle, 
the posterior belly of the, digastric muscle, and the hypoglossal 
nerve. 

2, The carotid triangle (trigonum carotitum) is limited by the 
posterior belly of the digastric muscle, the superior belly of the 
omohyoid muscle, and the anterior border of the sternocleidomas- 
toid muscle. 

The lateral triangle includes the omoclavicular triangle. 

3, The omoclavicular triangle (trigonum omodamculare) is 
bounded by the posterior border of the sternocleidomastoid mus- 
cle, the clavicle, and the inferior belly of the omohyoid muscle; it 
corresponds to the greater supraclavicular fossa* 
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(covers fossa 
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Trigonum 
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— V. jugularis interna 

M. omohyoideus, venter superior 
Trigonum caroticum 
A. carotis communis 
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M. ste rnocleidomastoideus 



Fossa supraclavicular is minor 



Trigonum omoclavicularc "-A. et v. subclavia 
(Fossa supraclavicular!* major) 



282- Triangles of the neck (semischematical representation). 

Arrows indicate the triangles. The triangles are outlined brown and yellow; the relation of the trunks of the main nerves and blood vessels 
to the triangles is shown, 



1 — Pitttgoffs triangle 

omotrachcal mangle 
3 — oiuqtrapeziuin triangle 
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The cervical fascia (fascia cervicalis) h composed of the follow- 
ing three layers: the superficial layer (lamina superficialis) investing, 
like a sock, all the cervical muscles and the submandibular gland; 
the pretracheal fascia (lamina preirackealis) forming a sheath for the 
infrahyoid group of muscles and investing the neurovascular bun- 
dles and some of the organs of the neck; the prevertebral fascia 
(lamina prevertebral^) forming a sheath for the prevertebral group 
of muscles. 

1. The anterior part of the superficial layer of the cervical fas- 
cia (lamina superfidalk) is a continuation of the fascia proper of the 
chest and neck The lower part of the fascia is attached to the ante- 
rior border of the clavicle and the manubrium sterni. Ascending, it 
splits to form a sheath for the stem ocleido mastoid muscles and on 
reaching the hyoid bone it is attached here and then invests the 
suprahyoid group of the cervical muscles. Having formed the 
sheath for these muscles and for the submandibular gland, the su- 
perficial layer passes over to the face where it is continuous with 
the masseteric and parotid fasciae (fascia masseteric et fascia paroii- 
dea). 

At the back of the neck the superficial layer is continuous with 
the fascia proper of the shoulder and back. It splits at the lateral 
margin of the trapezius muscle to invest this muscle, and is at- 
tached to the ligamentum nuchae and reaches the superior nuchal 
line and the external occipital protuberance. 

2. The pretracheal fascia (lamina prdrackealis) arises from the 
posterior surface eif the clavicles and the manubrium sterni and as- 
cends to form a sheath for the thyroid gland and the group of in- 
frahyoid muscles- The upper parts of this fascia blend with the su- 
perficial layer at the level of the hyoid bone, the lateral parts give 
off processes to the organs of the neck (the larynx, trachea, pha- 



rynx, oesophagus) and also form a sheath for the neurovascular 
bundle of the neck (for the internal jugular vein, the common ca- 
rotid artery, and the vagus nerve), which is called the carotid 
sheath. The pretracheal fascia blends with the superficial layer at 
the posterior border of the sternocleidomastoid muscle. An area of 
the pretracheal fascia between the two omohyoid muscles which is 
limited above by the hyoid bone and below by the clavicles and 
manubrium sterni is dense and forms the omodavicular aponeuro- 
sis. » 

3 T The prevertebral fascia (lamina prevertebralis) arises from the 
base of the skull and descends to cover the group of prevertebral 
muscles. Its lateral parts blend with the costal processes of the cer- 
vical vertebrae. As a result the prevertebral fascia with the cervical 
vertebrae form an osteo fibrous sheath for the prevertebral muscles. 
Approximately at the level of the third thoracic vertebra the lower 
parts of the fascia are continuous with the endothoracic fascia (fas- 
cia endotkoracica). On the periphery the fascia passes over to the 
scalenus muscles. 

Spaces filled with loose fatty tissue form between the fasciae of 
the neck and between the fasciae and the viscera. 

1* The suprasternal interaponcurotic space (spatium interapo- 
neuwlicum suprasternal^) is above the jugular notch of the manub- 
rium sterni, between the superficial layer and pretracheal fascia. 

This space is continuous with the right and left lateral recesses 
behind the sternocleidomastoid muscle, 

2* The previsceraJ space (spatium prcvisceraU) is between the 
pretracheal fascia and the viscera of the neck. 

3. The retroviscera] space (spatium reirtmisctrale) forms between 
the prevertebral fascia and the viscera of the neck. 
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REGIONS OF THE CHEST 



The anterolateral thoracic wall is composed of the following re- 
gions (regiones pedorales) (Fig- 285}* 

1. The pectoral region (regio pectoralis) (the region of the mam- 
mary gland t or regio mammalia) is limited by the inferior border or 
the pectoralis major muscle, superiorly it borders on the infraclavi- 
cular fossa. This region is also called the anterosuperior region or 
the chest. 

2. The prestemai region (regio presternalis) occupies an extreme 
medial position stretching from the anterior median line to the 
parasternal line. It is also called the anterior median region of the 
chest, 

3. The axillary region (regio axillaris) includes the axillary 
fossa (fossa axillaris) (see Muscles of the Upper Limb. The Axillary 
fossa). 

4. The inframammary region (regio inframammaria) occupies 
the lower part of the pectoral region and borders upon hypochon- 
driac region (regie hypochondriacs)* It is also the inferior part of the 
pectoral region, 

The following vertical lines are marked on the thoracic wall 
(see Vol. II. Respiratory Apparatus). 

1, The anterior median line (linea medians anterior) runs on the 
middle of the sternum* 

2, The sternal line (linea slemalk) corresponds to the lateral 
border of the sternum. 

% The parasternal line (linea parsslernslis) runs midway be- 
tween the sternum and the medio clavicular line. 



4. The medioclavicular line (linea mamillaris s. mcdiodavicula- 
ris) runs through the middle of the clavicle, It is also called the 
mamillary line (linea mamillaris) but the variable position of the 
mammary gland makes the name inaccurate. 

5. The anterior axillary line (lines axillaris anterior) corre- 
sponds to the anterior axillary Fold (plica axillaris anterior) which is 
projected along the superolateral border or the pectoral is major 
and pectoral is minor muscles. 

G. The posterior axillary line (linea axillaris posterior) corre- 
sponds to the posterior axillary fold (plica axillaris posterior) Formed 
by the anterior borders of the teres major and latissimus dorsi 
muscles. 

7. The middle axillary line (linea axillaris media) passes be- 
tween the anterior and posterior axillary lines. 

8. The scapular line (linea scapularis) passes vertically through 
the inferior angle of the scapula 

9* The paravertebral line (linea par aver tebralis) is projected 
along the transverse vertebral processes. 

10. The posterior median line (linea medians posterior) runs on 
the midline of the back along the vertebral spinous processes. 

Inspection and palpation of the chest determine the regions of 
the clavicles on the superior border and the right and left costal 
arches and the infrastemal angle on the inferior border. The angle 
of the scapula is also well palpated, it corresponds to the articula- 
tion of the second costal cartilage with the sternum- The nipple in 
males is usually in line with the fourth rib. 



MUSCLES OF THE CHEST 



The muscles of the chest (musculi thoracis) are separated into 
two groups, one is composed of superficial muscles (those related 
to the shoulder girdle) and the other is formed by deep muscles 
(muscles of the chest proper). 

The superficial muscles are as follows. 

1. The pectorali s major muscle (musculus pedoralis major). 

2. The pecto ralis minor muscle (musculus pedoralis minor). 

3. The subclavius muscle (musculus subdavius)* 

4. The serratus anterior muscle (musculus sen at us anterior), 
The following are the deep muscles. 



1 . The external intercostal muscles (musculi intercostales externi), 

2. The internal intercostal muscles (musculi intercmialis inlerni). 

3. The intercostales intimi muscles (musculi intercostales intimi). 

4. The subcostal muscles (musculi suhcos tales). 

5. The trans versus thoracis muscle (musculus traiisversus thora- 
cis). 

The musculotendinous sheet separating the thoracic and ab- 
dominal cavities and which is called the diaphragm (diapkragma) is 
also related to the chest muscles. 



SUPERFICIAL MUSCLES OF THE CHEST 



% The pectoralis major muscle (musculus pedoralis major) 
(Figs 283, 285-287, 290, 292) b a wide paired muscle located in 
the anterosuperior parts of the thoracic wall. 

The superolateral border of the muscle meets the anterior bor- 
der of the deltoid muscle to form the deltoideopectoral groove 



which is continuous upwards with the infraclavicular fossa, The in- 
Fe ro lateral border of the pectoralis major muscle is sometimes 
clearly outlined under the skin. The muscle arises on the medial 
half of the clavicle (the clavicular part, or pars clavkularis), the an- 
terior surface of the sternum and second to seventh costal carti- 



1 
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283* Outlines of trunk muscles (anterior aspect). 
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284. Regions of the trunk and lines of skin incisions, 

(Blue line — boundaries of regions; red line— skin incisions most suitable For exposing 
muscles in dissection.) 
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285. Muscles and fasciae of the trunk 

(Superficial muscles of neck, chest, and abdomen.) 
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286, Outlines of the trunk muscles (lateral aspect). 
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TractusiliotibiaKs 



287. Superficial muscles of the trunk; right side 



Created with novaPDF Printer ( www.novaPDF.com ) 





M. obliquus abdominis 
inlermis 




288, Muscles of the trunk; right side 

{The scapula is pulled backwards, The pectorahs major and minor mus- 
cles and the internal oblique muscle of the abdomen are removed.) 
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M- scalenus medius 

M. scalenus anterior 
M. Silbtiavius 
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M, oNuraiorius exlernus 



289, Sites of origin and insertion of the trunk muscles (schematieal representation). 



Created with novaPDF Printer ( www.novaPDF.com ) 



316 



MUSCLES OF THE CHEST 



I age s (the sternocostal part, or pars stcmocostalis), and the anterior 
wall of the sheath of the rectus abdominis muscle (the abdominal 
part, or pars abd^minalis), 

Passing laterally and upwards, the fibres of the muscles: con- 
verge in such a manner that those of the lower part of the muscle 
He behind the fibres of the upper part as a result of which the mus- 
cle is much thicker here. This narrowed, but thicker part of the 
muscle passes over to the humerus and thus forms the anterior 
wall of the axillary fossa, and is continuous with a tendon which is 
inserted into the lateral lip of the bicipital groove, the lower fibres 
being attached at a higher and the upper fibres at a lower level. 

Action: draws the arm to the trunk and rotates it medially (pro- 
nation); when the limb is held horizontally the muscle pulls it to a 
sagittal position (anteversion); when the arm is fixed the sternocos- 
tal part of the muscle assists in expanding the thoracic cage during 
respiration. 

Blood supply: the acromiothoracic, lateral and superior tho- 
racic, and intercostal arteries. 

Innervation: medial and lateral pectoral nerves (G^Th]). 

% The pectoral is minor muscle (mustulus pectoralis minor) 
(Figs 291, 292) is flat^ triangular, and located in the second layer 
being covered by the pectoralis major muscle, ft arises From the 
second, third, fourth and fifth ribs near to the junction of their 
cartilaginous and bony parts. Running upwards and laterally the 
fibres of the muscle converge to be inserted by a short tendon into 
the coracoid process of the scapula. 

Action: pulls the scapula forwards and downwards; when the 
scapula is fixed raises the ribs being thus an auxiliary' muscle of re- 
spi ration. 

Blood supply; the acromiothoracic, intercostal and superior 
thoracic arteries. 

Innervation: the medial and lateral pectoral nerves (C ? -Th,). 
3. The subclavius muscle (mu&culus suhclauius) (Figs 291, 294) is 



small and elongated and lies below and almost parallel to the clavi- 
cle. It is covered by the pectoralis major muscle. The subclavius 
muscle takes origin from the bony and cartilaginous parts of the 
first rib and is directed laterally and upwards to be inserted into 
the inferior surface of the acromial part of the clavicle. 

Action: pulls the clavicle downwards and medially and in this 
manner holds it fast in the sternoclavicular joint; when the shoul- 
der girdle is fixed the muscle raises the first rib and thus acts as an 
auxiliary muscle of respiration. 

Blood supply: the transverse scapular (suprascapular) and ac- 
romiothoracic arteries. 

Innervation: the subclavian nerve (C 5 ), 

4. The serratus anterior muscle (musctihu terrains anterior) 
(Figs 285, 287-291) is flat and wide and situated on the anterolat- 
eral part of the thoracic wall. Its upper pari is under the pectoralis 
major muscle, while the lower part lies superficially and is covered 
by the pectoral fascia. The muscle arises by eight or nine slips 
From the external surface of the upper eight or nine ribs and From 
the tendinous arch between the first and second ribs. Passing up- 
wards and backwards it covers the outer surface of the ribs and 
runs under the scapula to be inserted into its medial border and 
inferior angle, Fibres which are inserted into the inferior angle of 
the scapula are developed best. 

Action: pulls the scapula away from the vertebral column; the 
inferior fibres, in addition, displace the inferior angle of the scap- 
ula laterally and cause its rotation about the sagittal axis. Together 
with the rhomboid muscle the serratus anterior muscle presses the 
scapula to the thoracic wall. When the shoulder girdle is lixed the 
serratus anterior muscle also acts as an auxiliary muscle of respira- 
tion (during inspiration). 

Blood supply: the thoracodorsal, lateral thoracic, and intercos- 
tal arteries. 

Innervation: nerve to the serratus anterior muscle (C 5 -C 7 ). 



DEEP (PROPER) MUSCLES OF THE CHEST 



The intercosLal muscles are short and flat and fill the intercos- 
tal spaces. External, internal, and intimi (innermost) intercostal 
muscles arc distinguished, 

t The external intercostal muscles (musculi intereostales exttmi) 
(see Figs 258-260, 291) arise from the lower border of the rib lat- 
eral of the costal groove, run obliquely downwards and fore wards, 
and are inserted into the upper border of the rib next below. The 
external intercostal muscles are absent in the region of the costal 
cartilages which is filled by the external anterior intercostal mem- 
brane (membrana inttrtostalis externa), In the posterior parts of the 
thoracic wall they adjoin die leva to res costarum muscles (see Mus- 
cles of the Back). 

Action; participate in the act of respiration (inspiration). 

Blood supply: the intercostal, internal mammary, and muscu- 
lophrenic arteries. 

Innervation: intercostal nerves (Thi-Th n ). 



2. The internal intercostal muscles (muscidi intercostales interni) 
(sec Figs 259, 260, 295) take origin from the upper border of the 
rib, pass obliquely upwards and forwards, and are inserted into the 
lower border of the rib next above medially of the costal groove, 
They are absent in the posterior part of the intercostal space to the 
back of the angle of the rib* This part is filled by the internal pos- 
terior intercostal membrane (mejnhrana intercostalis interna). 

The sources of blood supply and innervation are the same as 
those for the external intercostal muscles. 

3, The intercostalis indmi muscles (musadi iniercosiales inlimi) 
are on the inner surface of the internal intercostal muscles and 
their fibres pass in the same direction and are inserted into the in- 
ternal surface of adjacent ribs. These muscles fill half of the inter- 
costal space and their posterior border touches the subcostal mus- 
cles. 

Blood supply: the same as for the external intercostal muscles. 
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Innervation; intercostal nerves (Th,-Th n ), 

4, The subcostal muscles (musculi suboxides) (Fig, 298) lie on 
the internal surface of the lower ribs in the region oF their poste- 
rior ends* They have the same sites oF origin and direction of fibres 
as the internal intercostal muscles, but their fibres, in contrast, 
pass over one rib to the next above. 

Action: the internal intercostal and subcostal muscles take part 
in the act oF respiration (expiration), 

Blood supply: the intercostal arteries. 

Innervation: intercostal nerves (Tf^-Thn). 



5, The transversus thoracis muscle (musculus transversus thoracis) 
(Fig* 259} is flat, thin, Fan -shaped, and lies on the internal surface 
oF the anterior thoracic wall. It lakes origin From the inner surface 
oF the xiphoid process and the lower part of the body of the ster- 
num. Its fibres radiate obliquely upwards and Laterally to be in- 
serted into the internal surfaces oF the third and Fourth ribs* 

Action: takes part in the respiratory' act (expiration), 

Blood supply: the intercostal arteries* 

Innervation: intercostal nerves (Th 2 -Th 6 ). 



FASCIAE OF THE CHEST 



1. The pectoral fascia (fascia pedoraUs) (Figs 285, 290). The su* 
perficial layer (lamina superjicialis) of this Fascia covers the external 
surFace of the pectoral is major muscle. It fuses with the clavicle su- 
periorly and with the sternum medially, and is continuous laterally 
with the Fascia covering the serratus anterior muscle and hifcriorly 
with the fascia of the abdominal wall. In the infraclavicular region 
it sinks and as the deep layer invests the pcctoralis minor and sub- 
clavius muscles and then fuses with Ihc clavicle and the coracoid 
process of the scapula. In the axillary fossa it runs as a dense struc- 



ture from the lower border of the pectoralis major muscle over to 
the lower border of the latissimus dorsi muscle to Form the axillary 
fascia (fascia axillaris). In the infraclavicular region part oF the pec- 
toral fascia Forms a thick area called the clavipectoral fascia (fascia 
clavipectoralis) which fuses with the vessels passing under it (the 
subclavian artery and vein). 

2, The end olho rack fascia (fascia mdcthoradai) covers the in- 
ternal surface oF the thoracic wall. 



THE DIAPHRAGM 



The diaphragm (diaphragms) (Figs 295-297) is an unpaired 
broad muscle closing the outlet oF the thorax like a dome. 

The fibres of the muscular part oF the diaphragm arise From 
the inner border of the outlet of the thorax, according to which the 
sternal, costal, and lumbar parts are distinguished in it. 

The sternal part of the diaphragm (pars sternalis diaphragmatis) 
is the smallest It arises from the posterior surface of the xiphoid 
process and is continuous with the central tendon. 

The costal pari of the diaphragm (pars c&stalis diaphragmatis) 
is also small and originates by slips from the inner surface 
of the bony and cartilaginous parts of the lower six ribs. Its fibres 
run upwards and inwards and are continuous with the central 
tendon. 

The vertebral part of the diaphragm (pars lumbalis diaphragma- 
tis) arises From the lumbar vertebrae and consists oF two, right and 
left, crura (cms dextrum et cms dnistrum). 

Each crusarises from the anterolateral surface oF the bodies of 
the Erst three (on the right side the first four) lumbar vertebrae 
and from the medial and lateral arcuate ligaments* 

The medial arcuate ligament (ligamentum arcuaium mediate) 
stretches arch-like as a thick connective-tissue band over the ante- 
rior surface of the psoas major muscle From the body to the trans- 
verse process oF the first lumbar vertebra. 

The lateral arcuate ligament (ligamentum arcuaium laterale) runs 
over the quadratus turn bo rum muscle from the transverse process 
of the first lumbar vertebra trfthc twelfth rib* 



The median arcuate ligament (ligamentum arena turn mcdianum) 
is in front oF the aortic opening, 

The medial muscle fibres of the diaphragmatic crura pass up- 
wards and converge to Form the aortic opening (hiatus aorticus) 
(Fig + 297) transmitting the aorta and thoracic duct. A little higher 
the medial muscular bundles of both crura split again to Form the 
oesophageal opening (hiatus cs&ph&geus) (Figs 296, 297) transmit- 
ting the oesophagus and vagus nerves, and then pass to the centre. 

Besides, two paired slits form in the crura of the vertebral part 
of the diaphragm. One pair transmits the greater and lesser 
splanchnic nerves and the azygos (on the right side) and hemiazy- 
gos (on the leFt side) veins, The other paired slit transmits the sym- 
pathetic trunk. 

More or less clearly outlined triangular slits Form between the 
sternal and costal and between the costal and vertebral parts oF the 
diaphragm; diaphragmatic hernias oFten occur here. 

The muscular fibres oF the diaphragm which are directed to the 
centre continue as tendons to Form the central tendon (tentmm 
ttndineum). This area oF the diaphragm is tri Foliate in shape, with 
one leaf directed forwards (on which the heart lies) and the other 
two directed to the sides (the lungs are located on them). In the 
posterior part oF the central tendon to the right of the midline is 
the vena-cavaJ opening (foramen venae cavae inferiaris) (Figs 29 G, 
297) which transmits the inFerior vena cava. 

The thoracic and abdominal surfaces of the diaphragm are 
covered by Fasciae which in turn are covered by connective tissue, 
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the subplcural and subperitoneal fatty tissue, respectively. This is 
the foundation for the serous membrane, namely, the parietal peri- 
toneum in the abdominal cavity and the parietal layer of the 
pleura and pericardium in the thoracic cavity. The lungs and heart 
He on the thoracic surface of the diaphragm; the liver, stomach, 
and spleen are in contact with the abdominal surface; and the pan- 
creas, duodenum, kidneys, and adrenals touch areas of the abdom- 
inal surface of the diaphragm which are not covered by die parie- 
tal peritoneum* 

A relaxed diaphragm has the shape of a bevelled spherical con- 
vexity facing the thoracic cavity with two domes* right and left, dis- 
tinguished in it The apex of the domes rises on the medioclavicu- 



lar line to the level of the fourth intercostal space on the right side s 
and to the level of the fifth intercostal space on the left side. When 
the diaphragm contracts its domes D at ten out as a result of which 
the capacity of the thoracic cavity increases. 

Action; the diaphragm is the main muscle of respiration which 
on contraction becomes Bat and thus promotes inspiration but be- 
comes spherically convex during expiration. 

Blood supply: the pericardiacophrenic artery, phrenic branches 
of the descending thoracic aorta, inferior phrenic, and musculo- 
phrenic arteries. 

Innervation: phrenic nerves (C^-Cs). 



Created with novaPDF Printer ( www.novaPDF.com ) 



MUSCLES AND FASCIAE OF 
THE ABDOMEN 

REGIONS OF THE ABDOMEN 



The following regions of the abdomen (regimes abdominis) are 
distinguished (see Fig. 284). The upper part of the abdomen (ep- 
igastrium) lias an epigastric region (rtgjto epigastrica) and two la- 
teral, right and left hypochondriac regions (regio hypochondriaea 
dcxtra et sinistra). In the middle part of the abdomen (tnesogas- 
triuni) are distinguished two lateral abdominal (right and left) re- 
gions (regit* lateralis dextta et sinistra) and a middle, umbilical re- 
gion (regio unxbUkalis). The lower part of the abdomen 
(hypo gas trium) has two lateral regions called the inguinal (right 
and left) regions { regio ingttinalis dextra et sinistra) and a middle, 
pubic region (regio pubiza). 

Right and left costal arches f areas costalis dexter et sinister) are 
clearly outlined when the abdominal wall is pulled in. The xiphoid 
process is felt in the angle formed by the cartilaginous costal 
arches, which is called the infr asternal angle (angulus infrasternulis). 



The inguinal folds corresponding to the position of the inguinal li- 
gaments are distinctly seen in the lower part or the abdominal wall. 
When the abdominal muscles arc tensed a groove forms on the 
midline which corresponds to the linea alba abdominis. The um- 
bilicus is on the linea alba on the level of the articulation between 
the third and fourth lumbar vertebrae. 

The rectus abdominis muscles are out lined to both sides of the 
midline; the tendinous intersections (iniersediones iendineae) of these 
muscles are defined clearly as three or four transverse constric- 
tions. 

The slips of the external oblique muscle alternating with slips 
of the serratus anterior muscle and longissimus dorsi muscle are 
outlined on the upper part of the anterolateral portion of the thor- 
acic wall. 



MUSCLES OF THE ABDOMEN 



The muscles of the abdomen (musculi abdominis) may be sepa- 
rated topographically in to muscles of the lateral, anterior, and pos- 
terior abdominal wall. 

The muscles of the lateral abdominal wall are as follows: 
(1) the external oblique muscle (musculus ohliquus abdominis exier- 
nus); (2) the internal oblique muscle (musculus obliquus abdominis in- 



ternus); (3) the transversa abdominis muscle (musculus traitsutrsus 
abdominis), The muscles of the anterior abdominal wall are: (1) the 
rectus abdominis muscle (mitsadus rectus abdominis); (2) the pyram- 
id alis muscle (musculus pyramidalis). 

The quadratus I umbo rum muscle (musculus quadratus lumbo- 
rum) is related to the muscles of the posterior abdominal wall. 



MUSCLES OF THE LATERAL ABDOMINAL WALL 



The muscles of the lateral abdominal wall are arranged in 
three layers, The external oblique muscle lies superficially, the in- 
ternal oblique muscle lies deeper, and the transversus abdominis 
muscle occupies the deepest position. 

All these muscles are related to the broad muscles of the abdo- 
men. On the anterior abdominal wall they are continuous with 
aponeuroses. 

1. The external oblique muscle of the abdomen (musculus obli- 
quus abdominis externus) (Figs 285 f 287, 289, 299} is flat arid broad 
nnd arises from the lateral surface of the lower eight ribs by eight 
slips. On the anterolateral surface of the thorax the upper five slips 
are wedged between the lower slips of the serratus anterior muscle, 
while the lower three slips are between those of the longissimus 
dorsi muscle, The fibres of the external oblique muscle are di- 
rected obliquely downwards and forwards to be continuous with 
the aponeurosis. The upper part of the aponeurosis extends to the 
midline and contributes to the formation of the anterior wall of 
the sheath of the rectus abdominis muscle. The bundles of the 
aponeurosis of the external oblique muscle, like those of all the 
broad abdominal muscles, interlace with the bundles of the apo- 



neuroses of the contralateral muscle and thus help to form the 
linea alba. 

The lower slips of the external oblique muscle are inserted into 
the anterior part of the outer lip of the iliac crest. The middle 
fibres of the aponeurosis bridge the anterior notch of the hip bone 
and are stretched between the anterior superior iliac spine and the 
pubis; the lower border of the aponeurosis folds back on itself (it is 
reflected) to form a groove. This thick lower border of the aponeu- 
rosis stretching between the anterior superior iliac spine and the 
pubic tubercle and symphysis is called the inguinal ligament (liga- 
mentum inguinale). The fibres of this ligament separate at the pubic 
bone to form two crura. One is the medial, or superior crus (cms 
mediate) which h attached to the symphysis with some of the fibres 
passing over to the contralateral side, the other is the lateral, or in- 
ferior crus (cms latcrale) and is attached to the pubic tubercle on 
the same side. A triangular cleft forms between the crura- the su- 
perolateral angle of the cleft is rounded by curving interc rural 
fibres (florae intercr urates). Fibres separate from the inner part of the 
inferior crus and pass inwardly and medially to the anterior layer 
of the sheath of the rectus abdominis muscle; this is the reflected 
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pari of the inguinal ligament (ligamentum refltxum)* The oval open- 
ing formed in the aponeurosis of the external oblique muscle by 
the two crura of the inguinal ligament, the int ere rural fibres, and 
the reflected part is the superficial inguinal ring (anulus inguinalis 
supetfidalis). It transmits the spermatic cord (funiculus spermuticus) 
in males (Fig. 301) and the round ligament of the uterus (ligamen- 
tum teres uteri) in females (Fig. 302). (In pathological cases organs 
may protrude From this opening and inguinal hernia forms*) A 
bundle separates From the medial end of the lateral cms and runs 
backwards and laterally on the border of the superior pubic ramus. 
It rounds off the sharp angle between the inguinal ligament and 
the pubic bone and is called the lacunar ligament (ligamentum lacu- 
nare) t or pectineal part of the inguinal ligament* 

A triangular area forms in the wall of the trunk to the back of 
the posterior border of the external oblique muscle above the iliac 
crest; it is called the lumbar triangle (higonum himbale) (see Muscles 
of the Back), 

Action: the external oblique muscle is a muscle of the prelum 
abdominale; contraction of one muscle rotates the trunk to the 
other side; with the pelvis fixed contraction of both muscles pulls 
the chest and Hexes the vertebral column. 

Blood supply: the intercostal, lateral thoracic, and I he super- 
ficial circumflex iliac arteries. 

Innervation" intercostal nerves (fifth to twelfdi), the lumbar 
nerve (Th fl -Th 12j L f ). 

2. The internal oblique muscle (musculus ohliquus abdominis in- 
iemus) (Figs 288-290, 299, 304) is broad and flat and located me- 
dially of the external oblique muscle in the anterolateral part of 
the abdominal wall. It arises from the lateral two thirds of the 
inguinal ligament^ intermediate area of the iljac crest, and the lum- 
bar fascia (at the junction of its two layers), Its fibres spread Fan- 
Hke, mainly obliquely, upwards and forwards; the lower fibres run 
almost horizontally and obliquely downwards and forwards, They 
give off fine fibres which descend along the spermatic cord and 
form part of the crem aster muscle (see Fig, 304) which elevates the 
testis. The posterior fibres of the internal oblique muscle run al- 
most vertically io be inserted into the external surface of the lower 
three or four ribs* The remaining fibres end as an aponeurosis 
which extends to the lateral border of the rectus abdominis muscle 
and separates into two layers investing the muscle anteriorly and 
posteriorly to take part in the formation of its sheath, The aponeu- 



rosis of the internal oblique muscle contributes to the formation of 
the posterior wall of the rectus abdominis sheath only in the upper 
two thirds, to the level of the arcuate line (tinea arcuata). On the 
midline the bands of the anterior and posterior layers intertwine 
with those of the Fellow layers on the contralateral side to form the 
linea alba (see Sheath of the Rectus Abdominis Muscle), 

Action: the internal oblique muscle is part of the prelum ab- 
dominale; contraction of one muscle rotates the trunk to the same 
side. 

Blood supply: the intercostal, inferior and superior epigastric, 
and musculophrenic arteries. 

Innervation: intercostal nerves (eighth to twelfth), iliohypogas- 
tric and ilioinguinal nerves* 

3. The trans versus abdominis muscle (musculus iransuersus ab- 
dominis) (Figs 290-292, 295, 299, 305) is flat and broad and occu- 
pies the deepest position in the anterolateral part pf the abdominal 
wall. It arises From the inner surfaces of the lower six costal carti- 
lages (where its slips are wedged between the siips of the costal 
part of the diaphragm), the lumbar fascia, the inner lip of the iliac 
crest, and the lateral two thirds of the inguinal ligament. Its fibres 
run horizontally forwards and end in an aponeurosis before they 
reach the lateral border of the rectus abdominis muscle. Above the 
arcuate line the aponeurosis lies behind the rectus abdominis, be- 
low the line it extends over the anterior surface of the muscle, On 
the midline the fibres of the aponeurosis contribute to the fori na- 
tion of the linea alba* A few fibres separate from the lower parts of 
the trans vers us muscle and meet similar fibres of the internal ob- 
lique muscle to form the cremastcr muscle. 

A laterally convex line forms at the junction of the muscular 
fibres with the aponeurosis; it is called the linea sem i (una ris 
(Fig* 291). It is behind the rectus abdominis muscle in the upper 
part and lateral to the lateral border of the muscle for the remain- 
ing distance. 

Action: the trans versus abdominis muscle is part of the prelum 
abdominale; it flattens the abdominal wall and brings the lower 
parts of the chest closer to each other. 

Blood supply: the superior and inferior epigastric and muscu- 
lophrenic arteries. 

Innervation: intercostal (scvemh ! a twelfth) t iliohypogastric, 
and ilioinguinal nerves. 



MUSCLES OF THE ANTERIOR ABDOMINAL WALL 



1 . The rectus abdominis muscle (musculus rectus abdominis) (Figs 
290-292, 295, 306, 307) is paired, flat and related to the long mus- 
cles of the abdomen* It is in the anterior part of the abdominal 
wall to both sides of the linea alba which stretches on the midline 
from the xiphoid process to the pubic symphysis. The rectus ab- 
dominis muscle arises from the fifth, sixth, and seventh costal car- 
tilages and the xiphoid process; running downwards it becomes 
narrower and is inserted into the pubic bone in the space between 
the pubic symphysis and tubercle. The muscle fibres are inter- 
rupted by three or four transverse tendinous intersections (intersec- 



tioncs tmdincae) y two of which are above the umbilicus, one is on 
the level with it, while the poorly developed fourth intersection is 
sometimes below the umbilicus. 

2. The pyramidal is muscle (musculus pyramidalis) 
(Figs 290-292, 300, 304, 306) Is paired, triangular, and varies in 
size. It arises from the pubic bone in front of the insertion of the 
rectus abdominis muscle. Its fibres converge and run upwards to 
be inserted into the lower parts of the linea alba at various levels, 

Both muscles, the rectus and the pyramidalis, are enclosed in 
the sheath of the rectus abdominis muscle (vagina musculi recti ah- 
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290. Muscles of the trunk; anterior aspect Q/^. 

(The external oblique muscle and part of the pectoralis major muscle are removed on the right; the ex- 
ternal and internal oblique muscles and part of the pectoraiis major musde are removed on the left; the 
greater part of the anterior layer of the sheath of the rectus abdominis muscles is also removed.) 
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291. Muscles of the trunk; anterior aspect ( l / 4 ). 

(The pcctoralis major, external and internal oblique, and rectus abdominis muscles are 
removed on the right; the superficial muscles of the chest, the external and internal ob- 
lique muscles, and part of the rectus abdominis muscle are removed on the left.) 
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*ttfcty (Figs 285, 290, 291, 295, 300, 306) which is formed by the 
aponeuroses of the broad abdominal muscles- 

Action: they are part of the prelum abdominale- flex the trunk 
forwards; the pyramidalis muscle, to addition, tenses the Hnea 
alba* 

Blood supply: rectus abdominis muscle -the superior and infe- 
rior epigastric arteries; pyramidalis muscle— the cremasteric and 
inferior epigastric arteries. 

Innervation: intercostal and lumbar nerves (Th 5 -Th ]2 ; L } )< 
The broad and long muscles of the abdominal wall are the 
muscles of the trunk and cause the following movements: by tower- 
ing the ribs they take part in the act of respiration; they change the 
position of the vertebral column; contraction of all muscles (except 
for the transversa abdominis) pulls the chest downwards and 
flexes the vertebral column forwards; contraction of muscles on 



one side flexes the vertebral column laterally. Unilateral contrac- 
tion of the external oblique muscle rotates the vertebral column to 
the contralateral side; contraction of the internal oblique muscle 
rotates it to the side of the contracting muscle. The muscles of the 
abdominal wall and the diaphragm maintain the intra-abdominal 
pressure at a certain level by their tonus, which is important for 
holding the abdominal organs in a definite position. When the to- 
nus of the muscles of the abdominal wall reduces (atony) intra-ab- 
dominal pressure drops as a result of which the organs are dis- 
placed downwards (ptosis) by their own weight and their function 
is disturbed as a consequence. Contraction of the muscles of the 
abdominal wall reduces the capacity of the abdominal cavity and 
the organs are compressed, which helps in their evacuation (defae- 
cation, urination, childbirth). In view of this the muscles of the ab- 
dominal wall are called prelum abdominale. 



MUSCLES OF THE POSTERIOR ABDOMINAL WALL 



The quadraius lumborum muscle (musculus quadratus hmbo- 
rum) (Figs 292, 297, 298, 299) is flat and fills the space between the 
twelfth rib and the iliac crest; it lies on the posterior abdominal 
wall and is separated from the deep muscles o\ the back bv the 
deep layer of the lumbar fascia. The muscle is made up of two 
parts, anterior and posterior. The anterior part stretches from the 
internal lip of the iliac crest and iliolumbar ligament to the twelfth 
rib and twelfth thoracic vertebra and also to the medial arcuate li- 



gament. The posterior part extends from the iliac crest and ilio- 
lumbar ligament to the transverse processes of the upper four lum- 
bar vertebrae. 

Action: pulls the ilium upwards and the twelfth rib downwards; 
contributes to lateral flexion of the lumbar vertebral column; con- 
traction of both muscles pulls the lumbar spine backwards, 

Blood supply; the subcostal, lumbar, and iliolumbar arteries. 

Innervation: intercostal and lumbar nerves (Th t2j L r Lg). 



APONEUROSES AND FASCIAE 
OF THE ABDOMEN 

THE SHEATH OF THE RECTUS ABDOMINIS MUSCLE 



Each of the two rectus abdominis muscles is invested in its 
sheath (vagina musculi redi abdominis) (Figs 285, 290, 291, 295, 300, 
306, 307) formed by the aponeuroses of the three broad muscles of 
the abdominal walL The sheath has an anterior and a posterior 
lamina (laminae anterior et posterior); the posterior lamina exists 
only in the upper two thirds of the muscle but is absent in the 
lower part below the arcuate line (Figs 291, 295 t 300, 307) so that 
the posterior surface of the rectus abdominis muscles rests here on 
the fascia transversalis (Figs 295, 306). The arcuate line is convex 
upwards and is 4-5 cm below the umbilicus. 



Above the arcuate line the anterior wall of the sheath is formed 
by fibres of the aponeurosis of the external oblique muscle and the 
anterior layer of the aponeurosis of the internal oblique muscle; 
the posterior wall is formed by the posterior layer of the aponeuro' 
sis of the internal oblique muscle, the aponeurosis of the transver- 
sus abdominis muscle and uppermost by muscle fibres of this mus- 
cle. Below the arcuate line the aponeuroses of the three muscles 
form a thicker anterior wall of the sheath, but there is no posterior 
layer below this line and only the fascia transversalis is found here. 



THE LINEA ALBA 



The linea alba (Figs 285, 300, 302, 303) has the appearance of 
a tendinous band sketching from the xiphoid process to the pubic 
symphysis. It is 1-2 cm wide in the upper part of the abdominal 
wall and considerably narrows in the lower parts but is thicker 
here being reinforced on the inner surface by a connective- tissue 
structure called the admimculum lineae albae. The linea alba is 
formed by interlacing fibres of the aponeuroses of the three pairs 
of broad abdominal muscles. In the upper part, where it is thinner 



and wider, more or less defined slits are left between the interlac- 
ing fibres, through which herniations may occur. Approximately 
on the middle of the linea alba is the umbilical ring (anulus umbili- 
calh) which is filled by loose cicatricial tissue called the navel (um- 
bilicus s. umbo). In the intrauterine developmental period in place 
of the navel was a round opening transmitting the umbilical vein 
and arteries. A hernia often occurs here. 
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292. Sites of origin and insertion of the trunk muscles (schema tical representation). 
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;irt. acronihvlaviiMihi 



M. sternohyoideus 
Lamina pretracheal i> fasciae ccrvicaJis 



Lam inn supcrficialis 
fasciae cervicalis 



























r 

M. peel oralis major 





M stcmodeidomasioideus 
(caput daviculare ) 



Capsula 
arL sternoe lavicularte 



293* Sites of origin and attachment of muscles, fasciae, and articular capsule 
on the clavicle; superior aspect (schematical representation). 



Capsula 
art. acromSoclaviculnris 



M. pect oral is major 



Fades ariicularis 
;ii:romialis 



M. trapezius 



Lig. coEuitdeum 
Lig> trapezoideum 



Lig. coracoclaviculare 



Fades articularis stemalis 



Capsula 
art. stcmoclavicularis 




costoclaviculai 

M, siernubvoidcus 



294. Origin and attachment of muscles, fasciae, and articular capsule on the 
clavicle; inferior aspect (schematical representation). 
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MUSCLES AND FASCIAE OF THE TRUNK 



M. sternoih vreoide us 



M. stemohyoideus 



Diaphragm a _ 
(pars stemalis) 



Diaphragma 
(pais costalis) 1 

Vagina m. recti abdominis 
"(lamina pos Eerier) 

M, trans versus abdominis 



M, obliquus abdominis 
intcrnus. 



M. obliquus abdominis 
externus 

M. transversus 
abdominis 

M. rectus abdominis — -t? 

Lig. inguinale 
Lacuna musculorum 

M ere master 
A reus iliopectineum 
Lacuna vasorum 
Canalis obiuratorius 



M. sternotnyreoidcus 
(reflected) 




Mm. intercostaks 
intemi 



HLm. trans versus thoracis 



Fascia transvcrsalis 



Fascia umbilical is 



| iliopsoas 

Anuius inguinalis 
profundus 

N* femoralis 
Funiculus spermatieus 
A, iJiaca externa 

V. iliaca externa 



Mem bran a obturaioria 



295, Muscles and fasciae of the trunk Qfy. 

(Anterior thoracic and abdominal wall; inner aspect.) 
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296* Diaphragm-, superior aspect (14). 
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Centrum tendineum dH 



Pars lumbal is 
diaphragm at is 



Lig. arcuatum 
mediale 



Lig. arcuatum 
iaterale 



Crus dextrum - 
diaphragm at is 



Fascia 
thoracolumbar ~*|J 
(lamina profunda j 



M. iliacus 



rVL psoas major 
(partly removed) 



M iliopsoas 




Pars costalis 
diaphragm at is 

Foramen venae 
cavae inferiom 



Hiatus 
esophageus 

Lig> arcuatum 
median urn 

Hiatus aorticus 



Crus sinisirum 
diaphragmatis 



_ M. quadratic 
lumborum 

M- psoas minor 
psoas major 



M. iliacus 



Fascia iliaca 



Hiatus 
saphenus 



Fascia lata 



297. Diaphragm and muscles of posterior abdominal mall; inner 
aspect 

(The quadratus 1 umbo rum muscle and part of the pectoralis major and minor muscles are removed on 
the right.) 



i 
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FASCIAE OF 

The following Fasciae are developed best in the abdominal wall 
(Figs 285, 295, 299). 

1. The superficial fascia of the abdomen U thin in the upper 
part of the abdominal wall but much thicker in I he lower parts and 
is distinguished by the presence of elastic fibres. It Fuses with the 
linea alba on the midline and with the inguinal ligament inferiorly. 
Two thick bands form in the lower part above the symphysis, these 
are called the ligaments of the penis. There are two of them: 
(a) the fund iform ligament of the penis (Iigamentum fundiforme pe- 
nis) arising from the pubic symphysis and giving off two crura 
which pass on the .sides of the penis, and (b) the suspensory liga- 
ment of the penis (the suspensory ligament of the clitoris in fe- 
males) {Iigamentum suspensorium penis et Iigamentum suspensorium cli- 
toridis) stretching; from the pubic Symphysis to the dorsal surface of 
the penis (clitor). The fascial bands in the region of these liga- 
ments are reinforced partly by tendinous bands of the rectus ab- 
dominis and external oblique muscles. 

2* The fascia iliaca (see Fasciae of the Pelvis and Thigh). 

3. The transversalis fascia (fascia transversalis) covers the inner 
surface of the transversus abdominis muscle and the inner surface 
of the posterior lamina of the rectus abdominis sheath; below the 
arcuate line it covers the inner, posterior, surface of the rectus ab- 
dominis. Inferiorly it fuses with the borders of the inguinal liga- 
ment which is reflected to the back and upwards. The transversal] s 
fascia is thicker in the region of the umbilicus and is called here 
the umbilical fascia. Concentrated longitudinal bands in the lower 
part of the linea alba Form the adminkulum lineae albae for its 
support. In the inguinal region the transversa lis fascia forms a fun- 
nel-like protrusion lodging the processus vaginalis of the perito- 
neum which passes along the spermatic cord into the scrotum; in- 



THE ABDOMEN 

vesting the spermatic cord and testis this protrusion of the 
transversa lis fascia is called the internal spermatic fascia (fascia 
spermatka interna). The dilated oval depression on the surface of 
the transversa lis fascia is the deep inguinal ring {opening of the 
inguinal canal) (anultts inguinalis profundus). The medial border of 
this ring, which is most pronounced due to thickening of the Fas- 
cia, is called the interfoveolar ligament (iigamentum interfoveolare). 
On the inner surface of the subperitoneal fascia lies the perito- 
neum. A series of folds (Fig. 307) are seen on the peritoneum of 
the anterior abdominal wall along the distribution of the ligaments 
and vessels in the preperitoneal fatty tissue* An unpaired median 
umbilical fold (plka umhilkaUs medians) passes on the midline from 
the apex of the urinary bladder to the umbilicus; it forms along the 
course of the obliterated embry onal urachus* To each side of the 
median folds is a medial umbilical fold (plka nmbilicatis medialis) 
which runs from the lateral surface of the bladder to the umbili- 
cus; it forms along the course of the obliterated embryonal umbili- 
cal artery. Still further laterally is the paired lateral umbilical fold 
(plica umbilkalis lateralis) stretching along the distribution of the in- 
ferior epigastric artery and veins. 

Depressions called fossae are seen between the folds in the 
lower part of the inner surface of the anterior abdominal wall. La- 
teral to the lateral umbilical fold is the lateral inguinal fossa (fossa 
inguinalis lateralis) which corresponds to the deep inguinal ring, Be- 
tween the medial and lateral folds is the middle inguinal fossa 
(fossa inguinalis medialis) corresponding to the superficial inguinal 
ring. The supravesical fossa (fossa supravesical) is between the me- 
dial and median umbilical folds. Viscera may protrude (hernias) 
through these fossae and after passing through the abdominal wall the 
herniation emerges through the external (superficial) inguinal ring. 
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The inguinal canal (canaUs inguinalis) (Figs 301^307) is a pas- 
sage on the lower part of the abdominal walh It contains the sper- 
matic cord in the male and the round ligament of the uterus in the 
female- The canal runs obliquely, From the superficial inguinal 
ring above the anterior part of the superior ramus of the pubic 
bone it passes laterally, upwards and slightly backwards to the 
deep inguinal ring located 1-L5cm above the medial part of the 
inguinal ligament The canal is 4-5 cm long- 

The walls of the inguinal canal arc as follows: (a) the anterior 
wall formed by the aponeurosis of the external oblique muscle; 
(b) the posterior wall formed by the transversalis fascia; (c) the in- 
ferior wall formed by the reflected part of the inguinal ligament; 
(d) the superior wall formed by the lower borders of the internal 
oblique and transversus abdominis muscles. 

The superficial (external) inguinal ring (anvlus inguinalis super- 
Jidalis) is an oval opening (2.5-3 X 1-2.5 cm) above the pubic 
bone. It is bounded anteriorly and inferiorly, respectively, by the 
superior and inferior crura of the inguinal ligament (cms mediale et 
cms lateral*)* laterally by the intercrural fibres (florae intererurales), 
and medially and downwards by the reflected part of the inguinal 
ligament (Iigamentum refiexum) (Figs 303, 304). 



The opening transmits the spermatic cord in males and the 
round ligament of the uterus in females. The opening can be ex- 
amined: the entrance into the inguinal canal can be felt by push- 
ing the skin on the scrotum upwards and laterally with the little 
finger. Normally only the tip of the little finger passes through the 
opening; a larger opening is interpreted as dilation of the super- 
ficial inguinal ring. 

The deep (internal) inguinal ring fanul us inguinalis profundus) is 
a funnel- like depression of the transversalis fascia bounded medi- 
ally by the interfoveolar ligament (Iigamentum interfoveolare) 
(Fig. 305). Medially of this ligament the posterior wall of the ingui- 
nal canal is reinforced by the fibres of the inferior border of the 
aponeurosis of the transfers us abdominis muscle which, Curving 
downwards are attached to the pubic tubercle and crest to form 
the conjoint tendon (falx inguinalis s. tendo conjunctivas) (Figs 305, 
307). Vessels (inferior epigastric artery and veins)* to which the lat- 
eral umbilical fold corresponds, run medially of the deep inguinal 
ring; this circumstance must be borne in mind when the deep 
inguinal ring has to be cut in incarcerated hernia. 
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298, Muscles of posterior thoracic and abdominal wall; inner aspect (%). 
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299* Muscles of the back and abdomen (Y 2 ). 

(Horizontal section through second lumbar vertebra.) 
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Jnlegumentum commune 

M. rectus abdominis 




Cart i I ago costalis 

M obliquus abdominis 
extern us 

M jntercos talis 
inlernus 



Diaphragms f pars sternal is) 

Diaphragm a (pars costalis) 
Vagina m< recti abdominis (lamina anterior) 



Linea alba 




M; rectus abdominis Aponeurosis m. obliqui 
abdominis extern! 



B 



Aponeurosis m. obliqui 
abdominis inierni ^ 

M. obliquus abdominis 
ex t emus 




Fascia transversal is 



Peritonaeum pa net ale 



Lig. umbilicale median urn 



300. Sheaths of rectus abdominis muscles at different levels. 

( Horizon ta] sections through anterior abdominal walL) 

A— On the levtl of the xiphoid process 
B — above die arcuate line 
C— below the arcuate line 
D— above the pubic symphysis 
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Spina jliaca _ 
anterior superior M 



Lig, inguinale 



Fibrae intercruraJes 
Anulus inguinal is 

snperfirialis 
Cms mediale 



Cms I ate rale 



Fascia cribrosa 

Funiculus 
spcrmaticus 

V. saphena 
magna 




Aponeurosis m. 
obliqui externi 
abdominis 
externi 

Linea alba 



Fascia spermatica 
interna 
(cut) 

M. cremasler 

Lig. suspettsorium 
penis 



301. Inguinal canal (canalis inguinalis) of a male; anterior 
aspect (J4). 
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M. oblitjuu 
abdominis externum 

Aponeurosis m. obliqui 
abdominis exlcmi 



Spina iliaca anterior 
superior 



Lig. inguinnle 



Fibrae 
inlerc rural es 

Margo falciform is 
(corn u supers us) 

V. femoralis 



A. femoralis 

pjscia hil 
(tamina 
suptiTirialis) 



Margo falci form is 
(cornu in fori us) 




Umbilicus 



Linea alba 



Ahulus inguinal is 
superficialis 

Lis. teres uteri 



HiaLus saphenus 



V. saphena magna 



302. Inguinal canal (canalis inguinalis) of a female; anterior 
aspect (|0. 
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Anulus inguinalis I 
superficial is " 
Nodus lymphatkus 
Margo falciformis 
(cornu su peri us) 

A. femoralis 

Hiatus _ 
sapherius 

V. femoralis 

Fascia lata 

{lamina 
superficialis) 

Margo 
falciformis 
(corny inferius) 
V. saphena 
magna 




Crus mediate 
(pulled aside) 

tig. inguinale 

Lig. lacunars 

Cms laterale 
(pulled aside) 



Funiculus spermaticus 
(partly removed) 



Lig. reftexum 



303. Superficial inguinal ring (anulus inguinalis superfirialis); anterior 
aspect (%). 
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M . obliquus 
abdominis extern us 
(cut) 



M. obliquus 
abdominis internum 



Aponeurosis m, 
obliqui abdominis externi 
(cut and reflected) 

Lig. inguinale 
reflexum 



Cms laterale 
Cms mediate 

ML ere master 




M, rectus abdominis 

Vagina m, recti abdomtnn 

(lamina anterior) 

(cut and reflected) 

M pyramidaHs 
Cms mediale 

Fibrae intercmrales 
Falx inguinalis 

Cms laterale 



Lig, reflexum 



304. Inguinal canal (canalis inguinalis); anterior aspect ( l / 2 ). 

(On the right the lower parts of the external oblique muscle are cut and reflected; on the left the an- 
terior wall of the rectus abdominis sheath h opened and drawn aside.) 
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M. trans versus abdominis 



M. rectus abdominis 



M. obliquus 
--io minis extern us 
ajt and reflected) 



M obliquus 
abdominis internus 
icut and reflected) 



Fascia transversal is 
• - neurosis m. 

abdominis extern! 
. ■ and reflected) 



M. cremaster 



Crus mediale 

Funiculus 
spermaticus 




305. Inguinal canal (canalis inguinalis); anterior aspect 
09' 

(On the right the external and internal oblique muscles are cut and reflected; the 
walls of the deep inguinal ring are exposed. On the left the spermatic cord is re- 
moved; the superficial inguinal ring is exposed*) 



Vagina m. recti abdominis 
(lamina anterior) 
(reflected) 



Anubs inguinalis 
profundus 

Funiculus 
spermaticus 
(cut) 

M. interfoveolaris 



Crus laterale 
(reflected) 



Falx inguinalis 
f te ruin conjuncti vus) 



Lig. refiexum 



^ Crus mediale 
{cut and reflected) 
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Fascia transversa lis 



Vagina m. reed abdominis (lamina posterior) 



M, dans versus abdominis 
(cut and reflected) 



M. obliquus 
abdominis interuus 
(cut and reflected) 



Aponeurosis m, obliqui 
abdominis extcrni 
(cut and reflected) 



Anubs inguinal is 
profundus 



M, ere master 




Vagina m. recti 3 
(lamina anterior 
(cut and reflect 

Linea areuata 



^ A, et w, epigastrizae 
inferiors 



M. rectus 

(cutoff) 



Anulus inguinzls 
profundus 

Funiculus* 

(cutoff) 

Falx inguina& 
( te ndo co njunemw 

Lig. reflex urn 

Cms lateral? 

Anulus in; 
superficial is 

Cms mediak 



306. Inguinal canal (canalis inguinatis); ante- 
rior aspect 

(The transversalis fascia and the deep inguinal ring are exposed on 
the right.) 
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Peritonaeum parietalc 

Plica umbiiicalis medial is 
Plica umbilicalis lateralis 



Vagina m. recti abdominis (lamina posterior) 
Plica umbilicalis mediana / Ug, umbilical* laterals; 

, . .. / M. rectus 

Lig, umbihcale mcdianum / abdominis 



A- et w T epLgastricae inferiores 
Anulus ingui nails 
profundus 
Fascia iJiaca 




M. iEiopsoas 

Fossa inguinal 
lateralis 

Fossa inguinal is ,«* 
medians 

Fossa supravesical is 

Peritonaeum pari el ale 

Mi obturatorius externus 
M. obturatorius interims 
M. levator ani 



Vasa spermatica 
. ^L A. iliaca t 

V. iliaca externa 



externa 



Lig. interfoveolare 
FaU inguinalis (tendo conjunctivus) 
Ductus deferens 



Vesicula seminal is 



307* Anterior abdominal and pelvic mall\ inner aspect 

CA). 

(The Fossae and folds of the inner surface of the anterior abdominal wall are 
seen on the right On the left the peritoneum and Fascia transversal is are re- 
in ovcd, the deep inguinal ring is exposed,) 
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Musculi membri superioris 



REGIONS OF THE UPPER LIMB 



The following regions of the upper Jtmb (regiones membri superi- 
oris) (Figs 309, 310, 319) are distinguished. 

1, The deltoid region (regio dcltoidea) corresponds to the posi- 
tion of the deltoid muscle. 

% The upper arm (brackium) has an anterior brachial region 
(regie brackii anterior) corresponding to the outlines of the biceps 
brachii muscle and a posterior brachial region (regio brackii poste- 
rior) corresponding to the outlines of the triceps brachii muscle 
{Figs 330, 331, 340). 

3. The elbow (cubitus) in which are distinguished an anterior 
cubital region {regit} cubiti anterior) with the cubital fossa (fossa cubi- 
talis) and a posterior cubital region (regis cubiti posterior). 

4. The forearm (antebrachium) with an anterior (regie antebr$tkii 



anterior) and a posterior antebrachial region (regio antebradtii poste- 
rior). 

5, The wrist (carpus) in which an anterior carpal region (regio 
carpalis anterior) and a posterior carpal region (regio carpalis poste- 
rior) are distinguished. 

6. The hand (manus) which has a palm (palma manus), on whose 
medial side is the thenar eminence (thenar) and on the lateral side 
the hypothenar eminence (hypo thenar), and a back (dorsum manus s, 
regio dor si manus) which corresponds to the dorsal surface of the 
carpus and metacarpus, 

7* The fingers (digiti manus) in which are distinguished palmar 
surfaces (fades digiiales ventrales palmares) and dorsal surfaces (fades 
digitales dotsales). 



MUSCLES OF 1 

The muscles of the upper limb (musculi membri superioris) are di- 
vided into two groups according to their topographic and ana- 
tomic Features, One group consists of the muscles of the shoulder 
girdle (musculi cingidi membri superioris) and the other is made up oF 
the muscles of the free upper limb (musadi partis liberae membri supe- 



IE UPPER LIMB 

riorisf The muscles of the last-named group are divided in turn 
hi to the muscles of the upper arm (musculi brachii), the muscles of 
the forearm (musculi antebraehii), and the muscles of the hand (mus- 
culi manus). 



MUSCLES OF THE SHOULDER GIRDLE 



The following are the muscles of the shoulder girdle (see also 
Muscles of the Bach and Muscles of the Chest}: 

(1) the deltoid muscle (muscuhis deltoideus); 

(2) the supra spin a tus muscle (musadus supraspinal); 

(3) the infraspinatus muscle (musculus infraspinatus)] 

(4) the teres minor muscle (musculus teres minor) ; 



(5) the teres major muscle (musculus teres major); 

(6) the subscapulars muscle (musculus subscapularis). 

1. The deltoid muscle (musculus deltoideus) (Fig. 313) covers the 
shoulder joint. It is thick and triangular with the base facing up- 
wards and the apex downwards* The muscle is made up of large 
muscle fibres converging fan -wise at the apex. It arises from the 
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M. deltoideus ■ 
Sulcus dertoideopccioralis" 
M. pectoral i 5 major — 



Fossa i ntrad avicu 3 ari s 

\ 



M. triceps brachii — 1_ 
M. biceps brachii ' 



Sulcus bicipital is 
lateral is 



V. cephaltca, 



M, braehioradialis 



Ten do in. flesoris 
carpi radiali*. 




M. serratus anterior 



V. basilica 

Fossa cubiti 
l_Epicondyius mediatis 

V. mediana cubiii 



V. basilica 



M. flexor carpi uinaris 



Thenar 



Tendo m, pal maris long] 



Hypothcnar 



308- Outlines of the muscles on the anterior surface of right upper limb. 



I 
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REGIONS OF THE UPPER LIMB 




310. Regions of upper limb. 



clavicle and scapula and is inserted into the deltoid tuberosity of 
the humerus. A large subdeltoid bursa (bursa subdeltddea) is lodged 
between the inferior surface of the muscle and the greater tuberos- 
ity of the humerus. 

Action: pulls the upper arm forwards and pro nates it slightly, 
abducts the arm to the horizontal level, pulls the limb back, supi- 
nation it slightly. 

Blood supply: the posterior circumflex humeral, acromiothor- 
acic, and profunda brack ii arteries. 

Innervation: the circumflex nerve (C 5 -C e ). 

2> The supraspinalus muscle (musailus mpraspinatus) (see 
Fig. 322) is trihedral and occupies the whole supraspinous fossa 
from whose walls it arises. The muscular fibres converge to form a 
narrower part of the muscle, stretch laterally, pass under the ac- 
romion, and are inserted into the facet on top of the greater tuber- 
osity of the humerus. The end tendon of the muscle is fused with 



the posterior surface of the shoulder joint capsule and on contrac- 
tion of the muscle pulls the capsule away thus preventing its incar- 
ceration. 

Action: abducts the arm. 

Blood supply: the suprascapular and circumflex scapular arter- 
ies. 

Innervation: the suprascapular nerve (C 5 -C 6 ). 

3. The infraspinatus muscle (musculus infraspinatus) (see 
Fig. 322) is triangular, flat, and fills the infraspinatus fossa com- 
pletely, Its lateral part is covered by the deltoid muscle* medial 
part by the trapezius muscle, and inferior parts by the latissimus 
dor si and the teres major muscles. In the middle it is covered by its 
own fascia. The infraspinatus muscle arises from the entire surface 
of the infraspinatus fossa and the posterior surface of the scapula, 
leaving the external border and inferior angle free. 

The muscle is directed laterally and its fibres converge to form 
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a small short tendon which is inserted into the middle facet of the 
greater tuberosity of the humerus. At the insertion is the bursa of 
the infraspinatus muscle (bursa subtendinea musculi infraspinati). 

Action: pulls the raised limb to the back and rotates the ami 
laterally. 




311. Lines of skin incisions on upper limb 
(most suitable for exposure of muscles 
during dissection). 



Blood supply: the circumflex scapular and suprascapular arter- 
ies, 

Innervation: the suprascapular nerve (Gs^Gg)- 

4. The teres minor muscle (musculus teres minor) (see Fig t 322} is 
elongated, slightly rounded (on cross section) and its fibres are ar- 
ranged parallel to one another* 

The superior border of the muscle is in contact with the infra- 
spinatus muscle; the posterior part is covered by the teres major 
and the anterior by the deltoid muscles. The teres minor muscle 
arises From the lateral border of the scapula and occupies a narrow 
area on it extending from below the infraglenoid tubercle to the 
inferior angle of the scapula. Passing laterally* the muscle is con- 
tinuous with a short and rather strong tendon which is fused with 
the posterior surface of the shoulder joint capsule and inserted 
into the inferior facet of the greater tuberosity of the humerus. 

Action: supinates the upper arm and pulls ii slightly to the 
back; draws out the capsule of the shoulder joint. 

Blood supply: the circumflex scapular artery* 

Innervation: the circumflex nerve (C 5 ), 

5. The teres major muscle (musculus teres major) (see Fig, 322) is 
flat and elongated with the fibres running first downwards and 
then parallel to its length. Its posterior part is covered by the latis- 
Simus dorsi muscle, the lateral part by the long head of the triceps 
brachii muscle and the deltoid muscle, and the middle part by a 
fine fascia connected to the fascia of the latissimus dorsi muscle. 

The teres major muscle arises from the lateral border of the in- 
ferior angle of the scapula and fascia of the infraspinatus muscle 
and runs laterally to be inserted into the crest of the lesser tuberos- 
ity of the humerus. The bursa of the teres major muscle (bursa sub- 
tmdinea musculi teretis majoris) is lodged at the insertion. 

Action; pro nates and pulls the upper arm back thus drawing it 
to the trunk. 

Blood supply: the subscapular artery* 

Innervation: the subscapular nerve (C 5 -C 7 ). 

6. The subscapular!* muscle (musculus subscapularis) (Fig. 314) 
fills the subscapular fossa completely. It is flai^ triangular and 
made up of muscle fibres which are separated by fascial layers. 
The base of the triangle is parallel to the medial scapular border, 
while the apex is formed by the converging muscle fibres and faces 
laterally towards the humerus* Two layers are distinguished in the 
muscle, superficial and deep. The superficial fibres arise from the 
costal surface of the scapula, the deep fibres originate from the 
subscapular fascia which is attached to the borders of the subscap- 
ular fossa. Running laterally the muscle is continuous with a small 
tendon which is fused with the anterior surface of the shoulder 
joint capsule (which the contracting muscle draws out) and is in- 
serted into the lesser tuberosity of the humerus and its crest. At 
the insertion of the tendon is a small subscapular bursa (bursa sub- 
tendinea musculi subscapular!*) which communicates with the cavity 
of the shoulder joint* 

Action: pronates the arm and helps in its adduction to the 
trunk* 

Blood supply: the subscapular artery. 
Innervation: the subscapular nerve (CpCy). 
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M ddtoideus*. 




M. pectoralis major 



Sulcus 



deltoideopeetoTalis 




. Fascia axillaris 



I 



V. cephalka -\ 



Fascia brachii 



M. biceps brachn 



Fossa axillaris 



Aponeurosis 
m, bid pi lis brachii 



M. brachioradialis 




M. triceps brachti 

Sulcus bici pi talis 
medial is 



V. hiisiiica 



Epicondylus medkilis 



Fascia antebrachii 



M, flexor carpi ulnaris 



Thenar 



M. flexor digitorum 
superficialis 

Tendo m, pa I maris longi 



M palmaris brevis 
Aponeurosis palmaris 



312. Muscles and fasciae of right upper limh; anterior aspect 

(The skin and subcutaneous fat are removed.) 
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M. trapezius 
M, dcitoideus 

M. infraspinuUis 
M. teres minor 

M, teres major, 

Capul [ongum 
m. tricipitis brachii 

M> latissimus dorsri 

Caput tateralc 
ro. Lricipitis brachii 

M. b radii ulis 
Tendo 
m, tricipitis brachi i 
Septum lnic-rmu seularc 
hrachii laterals "~ 

Caput media I e 
hl Lrieipitis hrachii 



Olecranon 



M. obi i quits abdominis 
cxlernus 




pec totalis major 



M. anconeus 



M. extensor digilorum 



M, abductor poLlicis longus 
M. extensor polb'ris brevis 



Retinaculum extensorum 



Tendo 
exiensoris pollicis lonci 

M, interosseus dorsal is I 



31 3. Muscles of right upper limb; lateral aspect Qfy. 
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M. pectoralis minor 
(cut off) 



M. deltoideus (pulled aside) 



Caput longum 
m r bicipitis. brachii 



M, pectoralis major 
(cut off) 



Caput breve __A 
m. bkipitifs brachii 



M. coracobrachialis 



M* biceps brachii 



M, levator scapulae 
(cut off) 

M. rhomboidcus minor 
(cut off) 

M. subs capillar is 

Foramen trilatemm 

M. terrains anterior 
(cutoff) 

M. rhomboid eus 



i«j'r% / major 
\\j •</ (cuinfl" 



M. brachial is 
M. pronator teres 

Tendo m. bid pit is brachii 
M. brachioradialis 




M- M. teres major 

M latissimus 
dorsi 



Epicondylus medialis 



— \ Aponeurosis m. btcipith brachii 

■ 

Fascia unii; brachii 



314. Muscles of right shoulder girdle and arm; anterior aspect 



1 
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MUSCLES OF THE UPPER ARM 



The muscles of the upper arm are separated into the anterior 
and posterior groups. Flexors (the biceps brae hit, coracobrachial is T 
and brachialis muscles) are mainly related to the first group, and 



extensors (the triceps brachii and anconeus muscle) to the second 
group. 



THE ANTERIOR GROUP OF MUSCLES 
OF THE UPPER ARM 



L The biceps brachii muscle (musmtus biceps brachii) (Figs 
312-314) has two heads and is rounded and spindle-shaped* It oc- 
cupies the [interior region of the upper arm and the bend of the el- 
bow and lies directly under the skin, 

The long head (caput longum) is located lateraly. It arises by a 
long tendon from the supraglenoid tubercle of the scapula, runs 
over the head of the humerus through the cavity of the shoulder 
joint, lies in the inteitubercuiar groove where it is invested by the 
intertubercular synovial sheath (vagina synovialis iniertuherculam) 
and is then continuous with a muscular belly. 

The short head (caput breve) occupies a medial position. It takes 
origin by a wide tendon from the apex of (he coracoid process of 
the scapula, passes downwards and is also continuous as a, muscu- 
lar belly. 

The two heads are united to form a long fleshy belly which, on 
reaching the cubital fossa, becomes narrower and continues as a 
strong tendon which is Inserted into the tuberosity on the radius. 

Some of the fibres separate from the proximal end of the ten- 
don as a thin sheet; this is the bicipital aponeurosis (aponeurosis 
musaiii bicipitis brachii s. lacertus fibrosus), To each side of the biceps 
brachii muscle on the upper arm run vertically and almost sym- 
metrically two grooves called the medial and lateral bicipital 
grooves (sulcus bidpitalis mediali? et sulcus bidpitalis lateralis). 

Action: flexes the limb at the elbow joint and s up i nates the 
forearm; the long head helps in abduction and the short head in 
adduction of the limb. 

Blood supply: muscular branches of the axillary artery and bra- 
chial artery, 



Innervation: the musculocutaneous nerve (GrrG 6 )* 

2. The coraco brachialis muscle (musculus comcohrachlatu) 
(Fig. 315) is flat and covered entirely by the short head of the bi- 
ceps brachii muscle. It takes origin from the apex of the coracoid 
process and is inserted below the middle of the medial surface of 
the humerus on the medial lip of the bicipital groove. Some of its 
fibres are also inserted into the medial intermuscular septum of 
the arm. At the origin of the muscle lies the bursa of the coraco- 
brachialis muscle (bursa musculi coracobrachialis). 

Action: raises and adducts the arm. 

Blood supply: anterior and posterior circumflex humeral arter- 
ies. 

Innervation: the musculocutaneous nerve (C 6 -Cj), 

3. The brachialis muscle (musculus bmcfdsUs) (Fig. 315) is quite 
broad, fleshy, and spindle-shaped and lies under the biceps brachii 
muscle on the anterior surface of the lower half of the upper 
arm. It arises from the lateral and anterior surfaces of the distal 
half of the humerus, embracing in a horseshoe manner the in- 
sertion of the deltoid muscle, and also from the lateral and me- 
dial intermuscular septa or the arm. It then bridges the elbow 
joint, fuses with its capsule, and is inserted into the tuberosity of 
the ulna. 

Action: Ilexes the forearm and stretches the capsule of the el- 
bow joint 

Blood supply: the ulnar collateral arteries and the muscular 
branches of the brachial and radial recurrent arteries. 
Innervation: the musculocutaneous nerve (C 5 -C$). 



THE POSTERIOR GROUP OF MUSCLES 
OF THE UPPER ARM 



L The triceps brachii muscle (musculus triceps brachii) (Fig. 322) 
is large and long and stretches for the whole distance of the poste- 
rior surface of the arm from the scapula to the olecranon. It has 
three heads, a long, a lateral, and a medial head. At the origin they 
are covered by the deltoid muscle. 

The long head (caput longum) arises by a wide tendon from the 
infraglcnoid tubercle of the scapula, passes downwards in the 
space between the teres minor and major muscles, and is next and 
medial to the lateral head. 

The lateral head (caput laterak) takes origin from the posterior 
surface of the humerus above the spiral groove and from the me- 



dial and lateral intermuscular septa and is directed medially and 
downwards. 

The medial head (caput mediak) is covered by the lateral and 
partly by the long heads, 1 1 arises from the posterior surface of the 
humerus below the spiral groove and from the medial and lateral 
intermuscular septa. 

The three heads meet to form a strong spindle-shaped belly 
which is continuous downwards with a strong tendon inserted into 
the olecranon, Some of the deep fibres of the medial head inter- 
twine with the capsule of the elbow joint, 

Action; contraction of the long head moves the arm backwards 
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Fossa subscapulars 



Clavicula (cut away) 



M. levator scapulae 
(cut off) 



M. deltoideus 



M, rhomboideus minor 
(cut off) 



Caput breve 
m. bicipitis brachii 
(cut off) 

Caput longum 
m. bicipitis brachii - H 

M. latissimus dorsi 
(cutoff) 



M. pectoralis major 
(cutoff) 

M. coracobrachial^ 



M. subscapular^ (cut off) 
M. teres major 




M, rhomboideus major 
(cut off) 



M. serralus anterior 
(cutoff) 



Septum inter muscular e 
brachii mediate 



M, braehialis 



Epicondylus medialis 



Ten do m. bicipitis brachii 



315. Muscles of right shoulder girdle and arm; anterior aspect 

(The subscapular! s and biceps brachii muscles are partly removed,) 
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M.ddtoideua Ca p Slli3 

art. acromioclavicular! s 




316. Sites of origin and insertion of muscles on right sca- 
pula; anterior aspect (schematical representation)* 
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317. Sites of origin and insertion of muscles on right hu- 
merus; anterior aspect (schematical representation). 



Created with novaPDF Printer ( www.novaPDF.com ) 



OUTLINES OF MUSCLES OF THE UPPER LIMB 



353 



Spina sea puke 



Acromion 



M, infraspinatus 



M, flexor carpi ulnaris 
M. extensor carp] ulnaris 



M. rfeltoidcus 




M. triceps brachii 
(caput fongum) 

M. triceps brachii 
(caput laterale) 



M ( triceps brachtj 
(tendo) 

M. triceps brachii 
(caput mediate) 

M. brachioradialis 



M. extensor 
carpi radial is long us 



M„ extensor 
carpi radial is ore vis 



M, extensor 
digilorum 



318. Outlines of muscles of right upper limb; posterior aspect. 
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REGIONS OF THE UPPER LIMB 



and adducts it; the whole muscle helps in extension of the lb re ami 
at the elbow. 

Blood supply: the posterior circumflex humeral, profunda bra- 
elm* and ulnar collateral arteries. 
Innervation; radial nerve (C 7 -C e ). 

2. The anconeus muscle (musculo anconeus) (Fig. 321) is small 
and pyramidal in shape. It is as if a continuation of the medial 
head of the triceps brachii muscle. Its apex lakes origin from the 
lateral epicondyle of the humerus and the lateral ligament of the 
elbow, while the base s which consists of fibres radiating fan-wise 
from the apex, is inserted into the posterior surface of the olec- 
ranon and fuses with the capsule of the elbow joint* 

Action: extends the forearm at the elbow joint and at the same 
time draws away its capsule. 

Blood supply: the interosseous recurrent artery. 
Innervation: the radial nerve (C 7 -G K )- 

MUSCLES OF THE FOREARM 

The muscles of the forearm (musadi ankbrachii) are divided 
into three groups according to I heir position: anterior, lateral (ra- 
dial), and posterior* The muscles of the anterior and posterior 
groups are arranged in layers. 

There are Tour layers in the anterior group. 

First (Superficial) Layer 

1. The pronator teres muscle (musadus pronator teres). 

2« The flexor carpi radialis muscle (mnsculus flexor carpi radia- 
lis). 

3. The pal maris long us muscle (muscuhis palmaris longus). 

4. The flexor carpi ulnar! s muscle (musadus Jlexor carpi ulnaris). 

Second Layer 

The flexor digilorum superficialis muscle (musadus flexor digpto- 
runt superficialis), 

Third Layer 

1. The flexor digitorum profundus muscle (muscuhs Jlexor dig- 
itorum profundus). 

2. The flexor poll ids longus muscle (musadus flexor pollias lon- 
gus). 

Fourth Layer 

The pronator quadratus muscle (musadus pronator quadratic). 
The lateral (radial) group includes the following muscles. 

1. The brachioradialis muscle (musadus brack ioradia lis). 

2. The extensor carpi radialis longus muscle (musmltts extensor 
carpi radialis longus). 

3. The extensor carpi radialis brevis muscle (musadus extensor 
carpi radialis trcuis). The muscles of the posterior group lie in two 
layers. 




319. Regions of upper limb; posterior 
aspect. 
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Superficial Layer 

L The extensor carpi ulnaris muscle (musculus extensor carpi ul- 
naru). 

2, The extensor digitorum muscle (musculus extensor digitorum). 

3. The extensor digit! minimi muscle (musculus extensor dtgiti 
minimi). 

Deep Layer 

1. The supinator muscle (musculus supinator). 

2. The abductor pollicis longus muscle (musculus abductor polli- 
ds longus)* 

3. The extensor poinds brevis muscle (musculus extensor pollids 
brevis). 

4. The extensor pollids toiigus muscle (musculus extensor polhcis 
longus). 

Or The extensor indicis muscle (musculus extensor indids), 

THE ANTERIOR GROUP OF MUSCLES 
OF THE FOREARM 

First (Superficial) Layer 

L The pronator teres muscle (musculus pronator teres) (Fig. 333) 
is thick and the shortest in this layer, it arises by two heads. The 
larger, humeral head (caput numerate} arises from the medial epi- 
condyle of the humerus, medial intermuscular septum, and ante- 
brachial Fascia; the smaller, ulnar head (caput ulnarc) takes origin 
from the medial edge of the tuberosity of the ulna. The two heads 
Form a belly which !s slightly flattened from front to back and is 
continuous with a narrow tendon. The muscle stretches obliquely 
and laterally to be inserted into the middle third of the lateral sur- 
face of the radius. 

Action: pronatcs the Forearm and helps in its flexion at the el- 
bow joint 

Blood supply; muscular branches of the brachial, ulnar and ra- 
dial arteries* 

Innervation: the median nerve (C & -C^). 

2. The flexor carpi radialis muscle (musculus flexor carpi radialis) 
is bipennate, flat, and long. It lies laterally to all the forearm flex- 
ors. Proximaliy it is covered by the aponeurosis of the biceps bra- 
chi! muscle and the pal maris lotigus muscle; the remaining, larger, 
part is covered only by fascia and skin. The muscle arises from the 
medial humeral epicondyle, the intermuscular septa, and the an- 
tebrachial fascia, runs downwards, passes under the flexor retinac- 
ulum, and is inserted into the base of the palmar surface of the 
second (third) metacarpal bone. 

Action: Oexes the hand at the wrist and pronates it. 
Blood supply: muscular branches of the radial artery. 
Innervation: the median nerve [C fi -C 7 (G a )]* 

3. The palmar tongois muscle (musculus palmaris longus) 
(Fig. 330) has a short spindle-shaped belly and a very long tendon. 
It lies directly under the skin medial to the flexor carpi radialis 
muscle. It takes origin from the medial humeral epicondyle, the in- 




320. Lines of skin incisions on upper limb 
(most suitable for exposure of muscles 
in dissection). 
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term oscular septum, and the antebrachial fascia, passes to the 
palm and continues as the wide palmar aponeurosis. 

Action: tenses the palmar aponeurosis and helps in flexion of 
the hand. 

Blood supply: muscular branches of the radial artery, 
luucrvation: the median nerve [(C 7 ) C R ]. 

4 + The flexor carpi ulnaHs muscle (musculus flexor carpi utnaris) 
(Fig. 331) occupies ihe medial border of the forearm. It has a long 
fleshy belly and a rather thick tendon. It arises by two heads, by 
the humeral head (caput humerale) from ihe medial epicondyle of 
the humerus and the intermuscular septum, and by the ulnar head 
(caput ulnarc) from the olecranon, the two upper Lhirds of the dor- 
sal surface and fascia of the forearm. Running downwards, the ten- 
don passes under the flexor retinaculum to be inserted into the pis- 
iform bone. Some of the fibres are continuous with the 
pi so metacarpal and pisohamate ligaments which are inserted into 
the hamate and fifth metacarpal bones. 

Action; flexes the hand and helps to adduct it. 

Blood supply: the superior ulnar collateral, supratrochlear bra- 
chial, and ulnar arteries. 

Innervation: the ulnar nerve (C a , Th^}, 

Second Layer 

1 . The flexor digitorum sublimis muscle (muxculus jlex&r digito- 
rum supafidalis) (Fig, 331) is covered in front by the palmaris Ion- 
gus and Dexor carpi radial is muscles which leave grooves on it. The 
muscle itself lakes origin by two heads. One is called the humero- 
ulnar head (caput kumermlnare}; it is long and narrow and arises 
from the medial epicondyle of the humerus and the coronoid pro- 
cess of the ulna. The other is the radial head (caput radiale) which 
is wide and short and arises from the proximal palmar surface of 
the radius. The two heads join to form a common belly which sep- 
arates into four long tendons. These tendons pass over to the hand 
and run in the carpal tunnel to be inserted into the bases or the 
middle phalanges of the fingers. At the level of the proximal pha- 
langes each tendon splits into two and therefore has two points of 
insertion on the edges of the base of the middle phalanges. 

Action: flexes the middle phalanges of the index, middle, ring, 
and little fingers. 

Blood supply: the radial and ulnar arteries. 

Innervation: the median nerve (C 7 -C R| Th^). 

Third Layer 

L The flexor digitorum profundus muscle (mustufax Jlex&r dig- 

THE LATERAL (RADIAL) GROUP 

L The bitten inrudialih muscle fmiuadus hrachioradifilis) 
(Fig. 336) is spindle-shaped and occupies the extreme lateral posi- 
tion, Slightly below its middle the muscle gives place to a long ten- 
don. The muscle arises from the lateral border of the humerus 
slightly above the lateral epicondyle and from the lateral intermus- 
cular septum of the upper arm and runs downwards to be inserted 



thrum profundus) (Fig. 332) is a strongly developed flat and wide 
belly which springs from the proximal half of the anterior ulnar 
surface and the interosseous membrane, It passes downwards and 
gives place to four tendons which run under the flexor retinaculum 
and into the carpal tunnel with the tendons of the Dexor digitorum 
profundus muscle lying above them* Then each tendon of the 
flexor digitorum profundus muscle passes between the slips of the 
flexor digitorum sublimis lendons to be inserted into the bases of 
the distal phalanges of all fingers except for the thumb. The ten- 
dons of the flexor digitorum sublimis and profundus are enclosed 
in a common synovial sheath (vagina synovialis communis musailijlex- 
orum digitorum manus). The sheaths for the tendons of the index, 
middle, and ring fingers originate at the level of the metacarpal 
heads and pass to the distal phalanges separately from the com- 
mon sheath. Only the sheath for the tendon of the little finger is 
connected with the common sheath. 

Action: flexes the distal phalanges of all Fingers except for the 
thumb, 

Blood supply: muscular branches of the ulnar artery* 
Innervation: ulnar and median nerves (C^Cg, Th t ), 
2< The flexor pollicis longus muscle (musculus flexor poilich lon- 
gus) (Fig. 332) is long, unipennate, and lies on the lateral border of 
the forearm. It arises from the upper two thirds of the anterior ra- 
dial surface and the interosseous membrane and From the medial 
epicondyle of the humerus. The muscle is continuous with a long 
tendon which, passing downwards, lies in the carpal tunnel; it is 
then invested by the synovial sheath of the flexor pollicis bogus 
tendon (vagina tendinis musculi Jlex&m polltch tongi) and is inserted 
into the base of the distal phalanx of the thumb. 
Action: flexes the distal phalanx of the thumb- 
Blood supply: muscular branches of the radial t ulnar, and ante- 
rior interosseous arteries. 

Innervation : the median newe (Ce-Cg). 

Fourth Layer 

The pronator quadralus muscle (mvscuhis pronator quadratus) 
(Fig. 333) is a thin quadrangular plate formed of transverse muscle 
fibres stretching directly on the interosseous membrane. It takes 
origin from the distal part of the palmar surface of the ulna and is 
inserted into the palmar surface of the radius on the same level. 

Action: pro nates the forearm. 

Blood supply: the anterior interosseous artery. 

Innervation: the median nerve (C G -C« ), 

OF MUSCLES OF THE FOREARM 

into the lateral surface of the radius proximal to the styloid pro- 
cess. 

Action: flexes the limb at the elbow joint and helps both to 
pronate and to sn pin ate the radius. 

Blood supply: the anterior descending branch of the profunda 
brachii artery and radial recurrent arteries. 
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321- Muscles of right shoulder girdle and arm; lateral 
view. 
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M, levator scapulae 



M. rhomboideus minor. 
Fascia infraspinata 

M. rhomboid eus 
major 



Fascia supraspinal 



M, supraspinatus 

Spina scapulae 

Riramen Lrilaterum 

Foramen quadrilaterum 



[ LihLrculum majus 
h union 



Angulus 
inferior 

scapulae 




M. triceps hrach 
(terido) 



Epicondylus media its 



Olecranon 



— M, dekoideus 



: brae hio radial is 

M- extensor carpi 
radialis tongas 

Epicondylus LaieraJis 
M. anconeus 
Fascia antebrachii 



322. Muscles of right shoulder girdle and arm; posterior 



aspect {% 

(The deltoid muscle is partly removed.) 
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M levator scapulae (cut off) 

M rhomboideus minorjl^^ 
(cutoff) —$jV f 



supraspinal us (partly removed) 



M. rhomboideus major 
(cut off) 

Spina scapulae 
(cutoff) 




M. infraspinatus 



Capsula artkularis 

M. teres minor 
(partly removed) 

• ; • Foramen 
f <j^$ q uad ri la terum 

Foramen trilatemm 



M deltoideus 
(cut away) 



brachials 



Septum intermusculars 
brachii laterals 



Epicondylus medialis 



M. brachioradialis 



M. extensor carpi 
radialis longus 



Epicondylus lateralis 



M. anconeus 



323. Muscles of right shoulder girdle and arm; posterior 
aspect (%). 
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Capsula art- aeromiodavicularis 



M. 




M. semilus anterior 



324, Sites of origin and attachment of muscles and joint cap- 
sules on ike right scapula; posterior aspect (schernatical 
representation)* 
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Innervation: the radial nerve [C 5 -C 6 (C 7 )]. 

% The extensor carpi radialis longus muscle (museulus extensor 
zepi wmSmUs tongns) (Fig, 336) is spindle-shaped with a narrow ten- 
■ "which h much longer than its belly. A small portion of the up- 

part of the muscle is covered by the brachioradialis muscle; in 
" ::^aJ pan it* tendon is crossed by the abductor poll ids kmgus 
md extensor poilicis brevis muscles which run downwards and ob- 
h^zAy. The muscle takes origin From the lateral epicondyle and 

lateral intermuscular septum of the upper arm, passes down- 
™d< and gives place to a tendon which runs under the extensor 
«fi*aciilum and is inserted into the base of the dorsal surface of 
ife second metacarpal bone. 

Action: flexes the limb ai the elbow joint, extends the hand at 

wrist joint and helps in its abduction. 

Blood supply: the radial collateral (profunda brachn) and re- 
a rr cries. 

Innervation: the radial nerve (C 5 -G 7 ), 



3. The extensor carpi radialis brevis muscle (museulus extensor 
carpi radialis break) (Fig, 337) is slightly covered by the extensor 
carpi radialis lougus muscle proximaily; distally it is crossed by the 
abductor poilicis longus and extensor poilicis brevis muscles. The 
extensor carpi radialis brevis muscle arises from the lateral hum- 
eral epicondyle and the collateral and annular radial ligaments. It 
runs downwards and is continuous with a tendon which passes 
next to the extensor carpi radialis lortgus tendon in the synovial 
sheath of the tendons of the radial extensors of the wrist (vagina 
ttndinum musculorum cxtensorum carpi radmUum) and is inserted into 
the base of the third metacarpal bone. 

Action; extends the hand at the wrist joint and abducts it a 
little. 

Blood supply; the branches of the profunda brachn artery and 
the recurrent radial artery. 

Innervation: the radial nerve [(C 5 ) C 6 -C 7 j. 



THE POSTERIOR GROUP OF MUSCLES 
OF THE FOREARM 



The Superficial Layer 

1. The extensor carpi ulnaris muscle (musculus extensor carpi ul- 
»i (Fig. 337) has a long spindle-shaped belly and lies on the 
acdia] border of the dorsal surface of the forearm. It arises From 



the lateral epicondyle of the humerus, posterior border of the ulna T 
and the capsule of the elbow joint and is inserted tnio the base or 
the dorsal surface of the fifth metacarpal bone by a short but 
strong tendon which is invested by a synovial sheath of the exten- 



M. eoriicobraehtalb 



M, pectorals mtrtor 



M. levator scapulae 



M biceps brachii 
(caput breve) 



Lie, coracoacromiale 



Caps u la art. humeri 

Lig, coracoacromiale 




Capsukt art. 
acromioclavicularis 



M, rhomboideus 
minor 



M, supraspinaius 



M. trapezius 



M. de horde us 



325. Sites of origin and attachment of muscles, ligaments, and joint capsules on 
right scapula; superior aspect (sehematical representation). 



Created with novaPDF Printer ( www.novaPDF.com ) 



362 



ORIGIN AND ATTACHMENT MUSCLES ON THE HUMERUS 



Capsula 
art. humeri 



M. I rice pa brachii 
{cap us later ale) 



M I deeps brachii 
(caput mediate) 



Caps u la 
art. cuhit 



M. flexor 
carpi uliinris 



M. deitoideus - 




M supraspinal us ■ 
infraspinatus " 
M. teres minor " 



M. triceps brachii . 
(caput mediate) 



. extensor 
digitorum — 
M. extensor 
digiti minimi 

M. anconeus ' 



" M. subscapulars 



-M pectoral is major 



"M, brachial is 



■ M. bracbioradialis 



M. extensor carpi 
radial is longus 



M. extensor tarpl 
radial is brevis 

r M supinator 

. Lig. collaterals 
radiale 



326, Sites of origin and attachment of muscles 9 ligaments, and joint capsules on 
right humerus; posterior and lateral aspects (schematical representation). 



sor carpi ulnaris tend on (mgin& tendinis musmU extensoris carpi ulna- 
ris). 

Action: abducts the hand to the ulnar side and extends it at the 
wrist joint. 

Blood supply: the posterior interosseous artery, 

Innervation: the radial nerve [(C 6 ) C 7 -C B ]* 

2. The extensor digitorum muscle (mitsatlus extensor digitorum) 
(Fig. 337) ha 5 a spindle-shaped belly and, according to the direc- 
tion of the muscular bundles, it is bipctmatc. It is directly under 



the skin nearer to the lateral border of the dorsal surface of the 
forearm and borders upon the extensor carpi ulnaris and the ex- 
tensor digiti minimi muscles on the ulnar side and upon the exten- 
sor carpi radialis longus and brevis muscles on the radial side. 

The muscle takes origin from the lateral epicondyle of the 
humerus, the capsule of the elbow joint, and the antebrachial fas- 
cia. At the middle of its length the belly separates into four ten- 
dons which, after passing under the extensor retinaculum, are en- 
closed together with the extensor indicis tendon into a common 
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synovial sheath of (he extensor digftorum and extensor indicis ten- 
dons (vagina iendinum musculorum extensoris digiiomm et Bxtensorisindicis) 
stretching approximately to the middle oF the metacarpal bones. 

On the hand the tendons are joined together by fine inconstant 
intertendinous connections (connextis inlertendinei); at the base of 
the proximal phalanges of the index, middle, ring, and little fingers 
each tendon ends in a tendinous expansion which fuses with the 
capsule of the metacarpophalangeal joint. The tendinous expan- 
sions separate into three slips, the lateral two are inserted into the 
base of the distal phalanx and the middle one into the base of the 
middle phalanx* 

Action: extends the fingers and assists in extension of the hand 
at the wrist. 

Blood supply: the posterior interosseous artery. 
Innervation: the radial nerve (C 6 -G & ), 

3* The extensor digit] minimi muscle (musadm extensor digiti 
minimi) (Fig, 337) is a small spindle-shaped belly lying directly un- 
der the skin in the lower half of the dorsal surface of the forearm 
between the extensor carpi ulnaris and extensor digitorum mus- 
cles. It takes origin From the lateral epicondyle of the humerus, an- 



tebrachial Fascia, and the lateral ligament of the elbow, runs 
downwards, and gives place to a tendon which is lodged in the sy- 
novial sheath of the extensor digit! minimi tendon (vagina tendinis 
musvuli extensoris digiti minimi). On leaving the sheath the tendon 
joins the extensor digitorum tendon passing to the little finger and 
both are inserted into the base oF the distal phalanx. 

Action: extends the little finger. 

Blood supply; the posterior interosseous artery, 

Innervation: the radial nerve (C e -C e ). 

The Deep Layer 

1. The supinator muscle (musculus supinator) (Fig. 338) is a thin 
rhomboid sheet lying on the lateroposterior surface of the proxi- 
mal end of the forearm. It arises From the lateral epicondyle oF the 
humerus, the supinator crest of the ulna, and the capsule of the el- 
bow joint, extends obliquely downwards and laterally embracing 
the upper end of the radius, and is inserted into it For a distance 
from the tuberosity of the radius to the insertion of the pronator 
teres muscle* 




327. Muscles and fasciae of right upper arm (% n )» 

(Transverse section through middle of upper arm.) 
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328. Sites of origin and insertion of muscles on the bones of right shoulder gir- 
dle and upper arm; lateral aspect {schematical representation), 



1 
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M, biceps brach 



Tendo m* biripitis 
bnichii 



M. brachioradialis _ii 



M flexor 
carpi radialis 




Fascia brach ii 



— Epicondylus 

M. pronator teres 
(outline) 

Aponeurosis 
m. bicipitis 
brach ii 

Fascia amebrachii 



M. flexor 
carpi ulnaris 



M flexor digitorum 
superficiaJls 



M. palmaris 
longus 



Tendo m. abductoris 

poll ids longi I } 

Fascia antebrachia \ -§ 



Thenar 




Hypothenar 



329. Muscles and fasciae of the right forearm; ante- 
rior aspect (%), 

(Fascial sheaths of muscles are opened.) 
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!Vf, biceps brachii 



M. brachial is 



Tendo m. bicipilife 
brschii 



Aponeurosis 
m. bicipilis brachii 



M, braciiioradiaii 



M. flexor carpi 
radio I is 



Thenar 




Kpicondyhismedialis 
M. pronator teres 



M . tlexor 
carpi plnaris 

pa I maris longus 



flexor digi com m 
superficial is 



M. tlexor degitorum 
supcrfidalis 
(caput nidi ale) 



M, flexor poliicis 
longus 



Tendo m. ahductoris 
pollids lorfegi 



Fascia antebrachia 



M- pa I maris brevis 

/ Hypodienar 

Aponeurosis pal maris 

Fasciculi transversa 



f -If 



330. Muscles of right forearm; anterior 
aspect (%). 

(FirsL [superficial] layer.) 
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M. biceps brachii 
M. brachial is 



M. brachioradiaLis 



M. supinator 



M. extensor 
carpi radialis 
longus 



M. pronator teres 
(cutoff) 



M. flexor poll ids 
longus 



Tendo m, abductoris _v\| 
poll ids long! 



Tendo m. fiexoris 
carpi rad talis 
(cutoff) 

M. abductor 
poll ids brevis 

M. flexor 
poinds brevis 




Caput media le 
. tridpitis brachii 



Mm. pronator teres, 
flexor carpi radial is, 
pa I maris longus 
(cut off) 



M. flexor digitorum 

siiperfirialis 
fca pu t hume rouln are ) 



M flexor digi forum 
superfidalis 
(caput radiale) 



M + flexor carpi ulnaris 



adductor 
pollicis 



M pronator quadratus 



Os p is i forme 
j Retinaculum flexorum 

M. opponens digiti minimi 

M. abductor digiti minimi 
M flexor digiti minimi 
brevis 



■ fiexoris 
pollicis longf 



331. Muscles of right forearm; anterior 
aspect (%). 

(Second layer.) 
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Bursa 
bicipitoradialis M 



M supinator ^Sfl 



M. extensor carpi 
radial is longus 

M. brachioradialis 



M. pronator 
teres (cut off) 



M. opponens pollicis 



M. flexor 
polEicis hi wis 

Ten do m. ffexoris 
pollicis Iongt 



M, brachialis 



Epicondylus 
medialis 




Tendo 
nL bicipitis 
brachii 

M, flexor 
digi torn m 
profundus 

M H flexor 
pollicis 

longus 



M, flexor 
carpi ulnaris 



M. pronator 
quadratus 



Os pisi forme 



M. opponens 
_ digiti minimi 
Jendines m. flexoris 
digitorum profundi 

M. flexoT digitorum 
superficial is 
(cut off) 



polficis 



332, Muscles of right forearm; anterior 
aspect (%). 

(Third layer.) 
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lateral surface of the forearm and is covered at its origin by the ex- 
tensor carpi radialis brevis and extensor digitorum muscles, while 
its lower part is directly under the antebrachial fascia and skin. 

The muscle takes origin from the posterior surface of the ra- 
dius and ulna and from the interosseous membrane, runs obli- 
quely downwards, with the tendon curving around the radius, and 
after passing under the extensor retinaculum il is inserted into the 
base of the first metacarpal bone. 




333. Muscles of right forearm; anterior aspect (Y 2 ). 

(Fourth layer consisting of the pronator quadratus muscle.) 



Action: causes lateral rotation (supination) of the forearm and 

n extension of the limb at the elbow joint 
Blood supply: the radial recurrent and interosseous recurrent 

Innervation: the radial nerve [(C$) C e -C 7 (C 8 )]. 

Kductor pollicis longus muscle (musmlus abductor pollids 
R£ 338) has a flattened bipennate belly which is continu- 
> with a thin long tendon. It lies in the distal half of the dorso- 
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Capsula an. cubki 



N-L biceps brachii 
M. supinuiur — 



M. flexor digit orum 

super fid a I is 

(caput radiale) 



M. pronator teres 



vs. flexor _ 
poll ids longus 



M. hmchiijfadiiilis 




CiipsuJsi 
arl. radiocarpal!* 



M. flexor dig! to rum 

superflcialis 
(caput hameroulntire) 

M, Rex or poll ids 
longus (caput ulna re) 

M. pronator [cro 
M. brachial is 



M. flexor digito rum 
profundus 



M. pronator tjiuuiratus 



334. Sites of origin and attachment of muscles and joint capsules on the 
hones of the right forearm; anterior aspect (schematical representa- 
tion). 

(The interosseous membrane is intact.) 



Ac .tion: abducts the thumb and assists in abducting the hand. 

Blood supply: the posterior and anterior interosseous arteries. 

Innervation: the radial nerve [C$-C ? (C s )], 

3- The extensor pollicis b re vis muscle (musculo* extensor pollicis 
bretfis) (Fig. 338) Is on the lateral border of the lower dorsal surface 
of the forearm. It arises from the interosseous membrane, the dor- 



sal surface of the radius, and the ulnar crest (interosseous border) 
and runs obliquely downwards next to the abductor pollicis longus 
tendon, 

The tendons of the two muscles are invested in the synovial 
sheath of the tendons of the abductor pollicis longus and extensor 
pollicis brevis muscles (vagina tendinum musculorum abdudoris longi 
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Fascia braebii 



Bursa subcutanca 
oleerani 



M. anconeus 



M. hrachkirailtalis 



M extensor carpi 
rudialss Iongus 



M. flexor 
carpi uEnaris 

M. extensor 
carpi ulniiris 



■ M . r\u iiM:r diiimiruin 



M . extensor carpi 
radial is h re vis 



Fascia antebrachii 



Con nexus 
imertendmeus 




Retinaculum extensor am — 



Ten dines mm. 
extensorum di gUnrum 



M abductor pallida 
to nans 

M. extensor pollicis 

brevis 

M. extensor carpi 
radial is longus 



M extensor carpi 
radialis brevis 



Fascia dorsatis man us 

M. estcnscTr 
pollicis iortgus 



335. Muscles and fasciae of right forearm; posterior 
aspect (%), 

(The skin and subcutaneous fat arc removed.) 
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336. Muscles of right forearm; lateral aspect 
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M iriceps brachii 



Olecranon 



M. anconeus 



M r flexor carpi 
ulnaris 



M. extensor digiii 
minimi 



M. extensor earpi 
ulnaris 



M, brachioradiaKs 



M extensor carpi 
radialis longus 



Retinaculum ex tensor um 



Tendo m, ex ten sons 

indicis 
Tcndo m. extensoris 
digiif minimi 

Con nexus 
intertendineus 




M. extensor carpi 
radialis brevis 



M, extensor digitorum 



M. abductor polticis 
long lis 



M. extensor pollicis 
brevis 



M. extensor pollicis 
long us 



Tendtnes 
m. extensoris 
digitorum 



337 . Muscles of right forearm; posterior aspect {t 

(Superficial Layer,} 
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Olecranon 



anconeus (cut off) 



M. flexor carpi 
u I na ns (cut off) \. 



M, flexor digjtomm 
profundus 



M. ^tensor indicis 



M, supinator 



Mm, inlerObsei dorsales 



Tendines m. extensoris 
dighorum {cutoff) 




Epicondylus lateralis 



Tendo m. extensoris 
carpi radialis longi 

Tendo m. extensoris 
carpi radialis brcvis 
M, abductor pollicis 
longus 

M, extensor pollicis 
brevis 

M. extensor pollicis 
longus 

Retinaculum cxtensorum 
(the canals are opened) 



M. interosseus 
dorsalis I 



338. Muscles of right forearm; posterior aspect (%). 

(Deep layer.) 
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fmflinrj . After passing under the extensor re tin ac- 
ts inserted into the base of the dorsal surface of 
of the thumb, 
and slightly abducts the proximal phalanx of 



the posterior and anterior interosseous arteries, 
the radial nerve [Q-C 7 (C 8 )], 



4. The extensor pollicis longus muscle (musculus extensor pollicis 
longus) (Fig. 338) has a spindle-shaped belly and a long tendon. It 
lies next to the extensor pollicis brevis muscle and arises from the 
interosseous membrane and the interosseous border and posterior 
surface of the ulna, runs downwards, and gives place to a tendon 
which is invested in the synovial sheath of the extensor pollicis 
longus tendon (vagina tendinis musculi extensoris pollicis ivngi). The 



M. triceps brachir 



M. anconeus 



M. Elexor digitorum profundus. 



M. flexor carpi ulnaris , 



M. uxicnsor indicis . 



M. pronator quadra lus . 



M 

w 

h ■ i 



f Capsula art. cubiti 



- M. supinator 



M. extensor pdliris longus -f-U 



M r abductor pollicis Inngus 



M. pronator leres 



M. extensor pollicis brevis 



-M. brachio radial is 



339 ; Sties of origin and attachment of muscles and joint capsules on bones 
of right forearm; posterior aspect (schematical representation), 

(The interosseous membrane is intact.) 
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N. median us 
M. flexor carpi radtalis 
M. pronator teres 



M flizxor digitorum superficial is 

M. palmaris longus 

A. et vv. ulnares 

N, ulnaris 



M, bracriio radial is 
A<+ v. el. n, radiales ? 

M, extensor carpi radtaHs 
longus 

Radius 

M. extensor carpi radial is brevis 



M. extensor pullicis longus* 
m, abductor pollicis I uncus, 

m< extensor indiris 




Sjr Fascia anicbrachii 

M. flexor digitorum 
profundus 

•■j- Tntegumentum commune 
Ulna 

M, u\Lu:iisnr carpi ulnaris 



Mem bran a interossea antcbrachii 



M, supinator 



Vasa et nn. intcrossei m> ext ensor digitorum 



340* Muscles and fasciae of right forearm 

(Transverse section through middle oF forearm,) 



tendon curves around the first metacarpal bone, emerges onto its 
dorsal surface, and extends to the base oF the distal phalanx to be 
inserted into it 

Actio m extends the thumb and abducts it partly* 

Blood supply: the posterior and anterior interosseous arteries. 

Innervation; the radial nerve [(C tf ) C 7 -C B ). 

5- The extensor indicts muscle (musailus attemor indicts) 
(Fig. 338) has a narrow, long, and spindle-shaped belly lying on 
the lower dorsal surface of the forearm and is covered by the ex- 



tensor digitorum muscle. Sometimes it is absent. The muscle arises 
from the lower third of the dorsal surface of the ulna, and ends as 
a tendon which passes under the extensor retinaculum and to- 
gether with the extensor digitorum tendon runs through the syno- 
vial sheath and extends to the dorsal surface of the index finger to 
be inserted into its tendinous expansion. 
Action: extends the index finger. 

Blood supply: the posterior and anterior interosseous arteries. 
Innervation: the radial nerve [(C 6 ) C?-C B ]. 



MUSCLES OF THE HAND 



The muscles of the hand are subdivided according to their lo- 
cation into two groups, one formed of the muscles of the palmar 
surface and the other consisting of muscles of the dorsal surface. 



The muscles of the thenar eminence, muscles of the hypo thenar 
eminence, and muscles of the middle group are distinguished in 
the group on the palmar surface. 
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Muscles of the Thenar 

1. The abductor pollicis brevis muscle ■musculus abductor pollids 
brevis). 

2> The flexor poll ids brevis muscle (musculus Jiexor pollids bre- 
vis). 

3, The oppemens pollicts muscle (musculus opponent pollicis). 

4. The adductor pollicis muscle (musculus adductor pollicis)* 



Muscles of the Hypothenar 

1. The palmaris brevis muscle (musculus palmaris brevis)* 

2. The abductor digiti minimi muscle (musculus abductor digiii 
minimi). 

3. The flexor <%Ui minimi brevis muscle (musadus jiexor digiii 
minimi brevis). 

4. The opponents digiti minimi muscle (musculus opponens digitt 
minimi). 



Muscles of the Middle Group 

1. The lumbrical muscles (musculi lumbricales), 

2, The palmar Enterossei muscles (musculi interossei palmares). 



MUSCLES OF THE PALMAR SURFACE 



Muscles of the Thenar 

1. The abductor pollicis brevis muscle (musculus abductor pollids 
breuis) (Fig, 341) is on the radial (lateral) surface of the thenar di- 
rectly under the skin. It arises from the tendon of the abductor 
pollicis longus muscle, antebrachial fascia, tubercle of the scaph- 
oid, and flexor retinaculum and is inserted into the radial surface 
of the base of the proximal phalanx oF the thumb, Tts tendon 
usually lodges a sesamoid bone. 

Action: abducts the thumb and sets it in mild opposition, helps 
in flexion of the proximal phalanx. 

Blood supply: superficial palmar branch oF radial artery. 
Innervation; the median nerve {C 6 -C 7 ), 

2. The flexor pollicis brevis muscle (musculus Jiexor pollids brevis) 
(Fig- 341) lies medially of the abductor pollicis brevis muscle and 
also directly under the skin. It arises From the flexor retinaculum, 
the trapezium, trapezoid! and capitate bones, and the base of the 
first metacarpal bone. The muscle fibres run distally and are in- 
serted radially; the superficial fibres (caput superfidale) are inserted 
into the radial sesamoid bone, the deep fibres (caput profundum) are 
inserted into both sesamoid bones of the metacarpophalangeal 
joint of the thumb* 

Action: flexes the proximal phalanx of the thumb* 
Blood supply: superficial palmar branch of radial artery, deep 
palmar arch- 

Innervation: the superficial fibres — the median nerve (C^-C 7 )» 
deep— the ulnar nerve (Cg-Thi). 

3. The op pone os pollicis muscle (musculus opponms pollicis) 
(Fig. 342) is shaped like a thin triangular sheet and lies under the 
abductor pollicis brevis muscle. It arises from the crest of the tra- 
pezium and the flexor retinaculum and is inserted into the radial 
border of the first metacarpal bone. 

Action: opposes the thumb in relation to the little finger. 
Blood supply; superficial palmar branch of radial artery, deep 
palmar arch. 

Innervation: the median nerve (C G -C 7 )* 

4. The adductor pollicis muscle (musculus adductor pollicis) 



(Fig, 343) is the deepest in the thenar group. It arises by two heads 
whose fibres are directed one towards the other al an angle. The 
oblique head (caput obliquum) takes origin From the radiate carpal 
ligament, the capitate bone, and the palmar surface of the second 
and third metacarpal bones; the transverse head (caput transversum) 
arises from the palmar surface of the third metacarpal and the 
heads of the second and third metacarpal bones* The muscle bun- 
dles converge at an angle to be inserted into the base of the proxi- 
mal phalanx of the thumb, the ulnar sesamoid bone, and the cap- 
sule of the metacarpophalangeal joint. 

Action; adducts the thumb and assists in flexing the proximal 
phalanx. 

Blood supply: superficial and deep palmar arches, 
Innervation: the ulnar nerve (C 8 )* 

Muscles of the Hypothenar 

1. The pal maris brevis muscle (musculus palmaris brevis) (sec 
Fig. 330) is a thin plate of parallel fibres. It takes origin from the 
ulnar bonder of the palmar aponeurosis and the flexor retinaculum 
and is inserted into the skin of the hypothenar. 

Action: tenses the palmar aponeurosis thus forming folds on 
the skin of the hypothenar. 

Blood supply: the ulnar artery. 

Innervation: the ulnar nerve [(C 7 ) f C 8 * Th|], 

2. The abductor digitt minimi" muscle (musculus abductor digiti 
minimi) (Fig. 341) occupies the extreme medial position in this 
group of muscles and lies directly under the skin and partly under 
the palmaris brevis muscle. It arises from the pisiform bone, the 
tendon of the flexor carpi uluaris muscle, and the flexor retinacu- 
lum and is inserted into the ulnar side of the base of the proximal 
phalanx of the little finger. 

Action: abducts the little finger and assists in flexion of its 
proximal phalanx. 

Blood supply; deep branch of the ulnar artery. 
Innervation: the ulnar nerve [(C 7 ), Cb, Thj], 

3. The flexor digiti minimi brevis muscle (musculus Jiexor digiti 
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M pa I maris longus 
M. llexor carpi radialis 

M. flexor polticis fongus — ~ \ 
M. abductor ppf litis longus H 



M. flexor dig] tor urn superficial is 



M. flexor carpi ulnaris 



Fascia atiiebraehu 



KciimiCLilum lies Drum 



M Eibducior 
poll Eels brevis 



M. flexor 
pel lick b re vis 



M. adductor polltcis 



M. iruerosseus 
dorsalis 



Tendines rru flexoris 
digitoruni profundi 



Qs pisiforme 

M pal maris brevis 
M. abductor digiti minimi 

M. flexor digiti minimi 
brevis 

M. opponent digiti minimi 

Mm. lumbrkalus 




Pars anularis vaginae fibrosae 



Vagina fibrosa 
digit or urn man us 



Pars cruciformis 
vaginae fibrosae 



341. Muscles of right kand; palmar surface (%). 



(Fasciae are partly removed.) 
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M. flexor pollicis longus 



M. abductor pollicis longus 



Tendo m, flexoris 
carpi radial is 



M. opponens pollicis 



M. flexor carpi u maris 

M. flexor digitorum 
profundus 



M. adductor pollicis 

M flexor 
pollicis brevis 



M. abductor pollicis 
brevis (cut) 



Tendo m, flexoris 
pollicis longt 



M. abductor digit! minimi 
(cut off) 



M. f lexor digiti minimi 
brevis 

M. opponens digiti minimi 




Tendo m, flexoris 
digitorum superficialis 



Tendines m. flexoris 
digitorum profundi 



342. Muscles of right hand; palmar surface (%). 

(The proximal and part of the middle phalanx of the middle finger are removed; the ex- 
tensor digitorum tendon is exposed*) 
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M. flexor polticis long lis 



M. pronator quadra rus 



M. opponens pel I id s 



M, flexor polLicis brevts 
(caput superficialis) 

Tendo m. flexoris 
potticis longi 



M. flexor carpi ulnaris 
(cut off) 

™ Os pisiforrnc 



Retinaculum flexorum 
(cut off) 



M abductor 
pollicis brevis 
(cut) 



M, opponens digili minimi 

Mm, mterossei 
palmares 

Mm. interossei 
dorsales 



M. adductor pollicis 




M, interosseus dorsal is I 

Vagina fibrosa digiti Tl 
(cut open) 



Chiasma tendinum 



M. Iumbricali5 
(cutoff) 

Fasciculi transversi 



Tendo m. flexoris 
digit orurn 
superficialis 

Tendo m flexoris 
digUorum 
profundi 



Vincula tendinum 
longa 



343. Muscles of right hand; palmar surface (%). 
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minimi breou) (see Fig. 341) is small and flattened; it lies lateral to 
the abductor digiti minimi muscle and its upper part is covered by 
the palmaris brevis muscle and skin. The muscle arises from the 
hook of the hamate bone and ihe flexor retinaculum, runs distally, 
and is inserted into ihe base of the proximal phalanx or the littic 
II lifter. 

Action: flexes the proximal phalanx of the little finger and 
helps in its adduction. 

Blood supply: deep branch of the ulnar artery. 
Innervation: the ulnar nerve (C 7 -C 8 ). 

4. The opponens digiti minimi muscle (musculus opponent digiti 
minimi) (Fig, 341) is medial to the flexor digiti minimi brevis mus- 
cle which covers its lateral border. The muscle takes origin from 
the hook of ihe hamate bone and the flexor retinaculum and is in- 
serted into the ulnar side of the fifth metacarpal bone. 

Action: draws the iitile linger to oppose the thumb (opposi- 
tion). 

Blood supply: deep branch of the ulnar artery. 
Innervation: the ulnar nerve (C ? -C fl ). 

The Middle Group 

1. The lumbrical muscles (muscvli Lumhricahs) (Fig* 341), four in 
number, are small and spindle-shaped. Each arises from the radial 
border of the corresponding flexor digitorum profundus tendon 



and is inserted into the dorsal surface of the base of the proximal 
phalanx of the index, middle, ring, and little lingers to in- 
tertwine with the dorsal aponeurosis on the radial side of these 
fingers. 

Action: flex the proximal phalanx and extend the middle and 
distal phalanges of the four fingers. 

Blood supply: superficial palmar arch. 

Innervation: first and second muscles— the median nerve, third 
and fourth muscles— the ulnar nerve (C a , Th,). 

2* The palmar interossci muscles (mmculi intcrosxei palmares) 
(Fig. 344) are three spindle-shaped muscle fibres lodged in ihe in- 
terosseous spaces between the metacarpal bones. The first muscle 
lies on the radial part of the palm; it arises from the ulnar side of 
the second metacarpal bone and is inserted into the ulnar side of 
the metacarpophalangeal joint of the index finger and into its dor- 
sal aponeurosis. The second and third interossei muscles are on 
the ulnar half of the palm; arising on the radial side of the fourth 
and fifth metacarpal bones they are inserted into die radial side of 
the capsules of the metacarpophalangeal joints of the ring and 
littic fingers. 

Action: flex the proximal and extend the middle and distal 
phalanges of the index, ring, and little fingers; adduct these fingers 
to the middle finger. 

Blood supply: deep palmar arch. 

Innervation: the ulnar nerve (C H , Th } )► 



MUSCLES OF THE DORSAL SURFACE 



The dorsal intcrossei muscles (musculi interossei dorsales) 
(Fig, 349), four in number, are spindle-shaped and Lnpennatc and 
He tn the interosseous spaces on the dorsal surface of the hand. 
Each arises by two heads from the adjacent sides of the bases of 
two adjacent metacarpal bones; the first and second muscles are 
inserted into the radial side of the index and middle fingers, while 
the third and fourth muscles are inserted into the ulnar side of the 
middle and ring fingers. 



Action: the two muscles on the radial side pull the proximal 
phalanges of the index and middle fingers towards the thumb; the 
two muscles on the ulnar side pull the middle and ring fingers to- 
wards the little finger. In addition, all four muscles assist in flexing 
the proximal and extending the middle and distal phalanges of the 
index, middle, ring, and littic fingers. 

Blood supply: deep palmar arch. 

Innervation: the ulnar nerve (C$« Th|). 



FASCIAE OF THE UPPER LIMB 

The fasciae covering the upper limb differ characteristically in thickness along their distance. In some 
places the fascial layers form clearly defined sheaths and line fossa, canals, and other structures of various 
size. 



FASCIAE OF THE SHOULDER GIRDLE 



The following fasciae are distinguished in the region of the 
shoulder girdle (see Figs 285, Si 2, 321, 327): (a) the deltoid fascia 
consisting of a weaker superficial layer and a stronger deep layer. 
The superficial layer covers the outer surface of the deltoid muscle 
and at the anterior border of the muscle is continuous with the 
pectoral fascia. The deep layer invests the deltoid muscle, which it 
■,c-par:Mrs from ihe muscles nf Uie shmddcr girdle (the itifraspiua- 



tus and teres minor) and the capsule of the shoulder joint, and is 
continuous with the fascia covering the triceps brachii muscle; 
(b) the supraspinous fascia which is rather thick and stretches on 
the cdijes of the supraspinous fossa to cover the supraspinatus 
muscle; (c) the infraspinous fascia which is attached to the edges 
oF the infraspinous fossa and blends with the deep layer of the del- 
toid muscle fascia to form a sheath for the infraspinatus and teres 
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minor muscles; (d) the subscapular Fascia which is thin and hardly 
detectable and is attached to the edges of the subscapular fossa to 
cover the subscapular is muscle. 

The axillary fascia (fascia axillaris) is a relatively thick sheet 
covering the axillary fossa iuferiorly; it has a series of openings 



transmitting the nerves and blood and lymph vessels. It is un no- 
ticeably continuous superiorly with the fascia of the deltoid mus- 
cle, interiorly with the brachial fascia and posteriorly with the fas- 
cia covering the latissimus dorsi and teres major muscles. 



FASCIAE OF THE ARM 



The brachial fascia (fascia brackii) is clearly defined and is 
thickest in the middle third of the upper arm and below the del- 
toid muscle. Two fron tally arranged intermuscular septa f lateral 



and medial, are present between the flexors and extensors in the 
lower half of the arm; they form fascial sheaths for these groups oF 
muscles and serve for insertion of some pans of the arm and fore- 




M„ pronator quadratics 



Ten do m. brachio radial is 



Tendo abductoris 
poinds longl 

Tendo m, flexoris 
carpi ratiialis 

M. opponens pollicis 
(cutoff) 

M. flexor pollicis brevis 
(caput profundum) 

M, abductor pollicis brevis 
(cut off) 



M. adductor pollicis 
(cut off) 

Tendo m, flexoris / 
pollicis longi 
(cut off) 



Vaginae fibrosae digitoram manus 
mm, flexoram digitorum ~ 
superficial is et profundi 



flexor carpi ulnaris 
(cutoff) 



Os pisi forme 



Mm, interossei palmares 



Mm, interossei dorsal es 



344, Muscles of right hand; palmar surface 



(Interossei muscles.) 



'i 
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TENDONS OF MUSCLES OF THE HAND 



arm muscles. The lateral intermuscular septum of the upper arm 

(septum iniermusctilare brackii lateral*) arises from the brachial fascia 
covering the lateral surface of the upper arm and passes deeper to 
be attached to the lateral border of the humerus for a distance 
from the deltoid tuberosity to the lateral epicondyle; it separates 
the lateral and medial heads of the triceps muscle From the brachi- 
aiis and bra chio radial is muscles. The medial intermuscular sep- 
tum of the upper arm (septum mimnmadare brachii mediate) is 



stronger; it arises from the brachial fascia and is on the medial sur- 
face of the upper arm where it is attached to the medial border of 
the humerus for the distance between the distal end of the cora- 
cobrachialis muscle and the medial epicondyle. The medial sep- 
tum separates the medial head of the triceps muscle from the bra- 
chialis and pronator teres muscles. In some parts the brachial 
fascia is pierced by nerves and blood vessels. 



M extensor carpi radialis longus 



M. extensor pollicis brevis 
M extensor pollicis longus 



Aponeurosis dorsal is 
digiti IT 

Vagina fibrosa 
digitorum man us 




Capsula articuJaris 



M, abductor pollicis longus 



Vincula lend in urn 
(breve el longum) 



M. adductor pollicis 



345. Tendons of flexors and extensor of index finger. 
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346. Synovial sheaths of tendons (vaginae synoviales tendinum) of right hand; 
palmar surface (%). 

(Staining material is injected into the sheath-) 
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FASCIAE OF THE FOREARM 



The antebrachial fascia (fascia anlebrackti) (see Figs 329, 335) is 
a continuation of the brachial Fascia, It is thickest in the region of 
the elbow joint from where arise some of the muscles of the fore- 
arm. For its whole distance the fascia gives off many septa pene- 
trating between separate groups of muscles and forming fascial 
sheaths for them. Over the whole circumference of the forearm the 
antebrachial fascia is closely fused with the superficial muscles. Su- 
periorly it blends with a fibrous sheet, the bicipital aponeurosis; in- 
feriorly it forms well denned transversely running bands embrac- 
ing the wrist joint (Fig. 341). 

The fascial septa and bones of the forearm and the interosse- 
ous membrane form three seats for muscles in the upper half of 
the forearm: lateral, posterior, and anterior. The lateral seat lodges 



the brachioradialis and extensor carpi radialis muscles; the poste- 
rior (extensor) seat is occupied by the extensor digitorum, extensor 
digiti minimi j extensor carpi ulnaris, anconeus, and supinator 
muscles. The anterior seat, which is separated into a superficial 
and deep parts by a fascial sheet, lodges the group of the anterior 
forearm muscles with the flexor digitorum profundus and flexor 
pollicis longus muscles lying in the deep part and the pronator 
teres, flexor carpi radialis, flexor digitorum sup erfic talis, palmaris 
longus, and flexor carpi ulnaris muscles in the superficial parL In 
the lower half of the forearm the fascial seats are the same in num- 
ber but are smaller because they surround tendons extending from 
the muscles and not the muscles themselves, 



P£t« flexor pollicis brevjs 
M. abductor potticis brevis 
M. opportens pollicis 
M, flexor carpi radialb 
M abductor poiltcb lungus^ 



M. opponent poll ids 
M, adductor pollicis 
M. flexor poll iris brevis 
M. abductor pollicis brevjs 

M. flexor pollicis iongus 




\1. lienor digits minimi brevis 

M, flexor carpi ulnaris 
M. abducior uigiti mini mi 

M. extensor carpi ulnaris 



M. opponons digiti minimi 
Mm. imerossei palmares 

M, flexor digtti minimi brevis 
M. abductor digit! minimi 



M fie Nor digitorum 
superfirialis 



M. flexor digitorum profundus 



347, Sites of origin and insertion of muscles ou bones of right hand\ palmar 
surface (schematical representation). 
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M. extensor digiti minimi 
M, extensor cLigitorum 



Tendo m. exiensoris curpi id nam 1 

Rulin aculu mtxie nsoru m 




M, es tensor poll ids brevis 
M. abductor pollicts bngus 



Tendo m e^nsoris di«iii mini mi 

M, abductor dip Li minimi 
Mm. interossei d orgies «, 

Con nexus interlendmeus j— ^ 



Tendo m. extensoris carpi radial is b re vis 

Tendo in. cxtensom carpi radial is 3ony;i 
Tendo m. ex ten sods poll ids longi 

Tendines m. ex ten sorts 
digitorum 

Tendo m, extensoris 
indicts 



M. inter osseus 
dorsal is 1 



348. Muscles of right hand; dorsal surface (A). 



'1 
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Tendines at extensoris digitomm 
(cut off) 



M. extensor carpi ulnaris 



Tcndo m. extensoris 
digiti minimi 



Tcndo m. extensoris indicis 
(cutoff) 



M, abductor digiti 
minimi 

Mm, interossei dorsales 



Tendo m. extensoris digiti 
minimi (cut off) 

Tendines m, extensoris 

digitomm (cut off) 



M. extensor pollicis brevis 
M. abductor pollicis longus 

Tendo m. extensoris carpi radial is long! 
Tendo m, extensoris carpi radialis brevis 



Tendo m, extensoris pollicis longi 



M interosseus dorsalis I 



M adductor pollicis 




349. Muscles of right hand; dorsal surface ( : %). 

[The extensor tendons of digits (except for the thumb) are removed, the canals are 
opened.] 
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350. Synovial sheaths of tendons (vaginae synoviales 
tendinum) on right hand\ dorsal surface (%). 
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FASCIAE OF THE HAND 



The fasciae of the hand (fasciae m&nus) (see Figs 330, 335) arc 
direct continuations of the antebrachial fascia- 

Two fasciae, superficial and deep, are distinguished on the pal- 
mar surface of the hand. The superficial fascia is a thin sheet 
covering the muscles of the thenar and hypo thenar. In the central 
parts of the palm it thickens markedly and is continuous with the 
palmar aponeurosis (aponeurosis palm&ris). The aponeurosis is trian- 
gular, its base faces the fingers and the apex faces the forearm and 
blends with the flexor retinaculum. In the region of the apex the 
tendon of the pal mans longus muscle is inserted into the aponeu- 
rosis in which its fibres diverge fan -wise to reach the bases of the 
fingers where they are grouped into larger bands. 



The palmar aponeurosis contains besides the longitudinal 
bands also superficial transverse ligaments (fasciculi irunsversi), par- 
ticularly clearly defined at the base of the interdigital spaces 
(Fig. 343). 

The deep fascia of the hand, which is called the palmar inter- 
osseous fascia, is a relatively thin sheet of loose alveolar tissue 
covering the palmar interossei muscles. The tendons of the flexor 
digitorum muscles, vessels, and nerves lie between the deep fascia 
and the palmar aponeurosis.. 

The superficial and the deep fascia blend on the sides to form 
a space in which the Ilexor tendons and the lumbrical muscles 
pass. 




35 L Sites of origin and insertion of muscles on bones of right hand; dorsal 
aspect (schematical representation). 
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The palmar Fascia oF the finger* forms fibrous flexor sheaths of 
the fingers (vaginae Jibrosae digitorum mantis) in which the digitoruin 
flexor tendons stretch. These sheaths are lined with a synovial 
membrane and their walls arc strengthened by ligaments. The best 



developed unions these sheaths is the annulnr pail of the fibrous 
flexor sheath (pars anularis vaginae Jibrosae f Collateral ligaments (li- 
gammta collatnaita) are also present here. 



SYNOVIAL SHEATHS OF MUSCLE TENDONS 
OF THE HAND 



On the palmar surface are five synovial sheaths of the flexor 
tendons of finders (vaginae synoviums digitorum manus) (Figs 346, 
350) which are isolated from one another. The largest, the com- 
mon synovial sheath of the flexor tendons (vagina synovialut commu- 
nis musculorum Jkxorum digitorum manus) is lodged in the carpal tun- 
nel and contains the tendons of the flexor digitorum sublimis and 
profundus muscles emerging onto the hand. This sheath is also 
connected with the sheath of the little finger which contains the 
flexor tendons extending to this finger. 

Three sheaths of an identical type are mi the palmar surface of 
the index, middle, and ring fingers. They arise on the level of the 
melaearpuphalan^enl joints and reach the base of the distal pha- 
langes. 

The sheaths contain the tendons of the flexor digitorum subli- 
mis and flexor digitorum profundus muscles. 

There is a separate synovial sheath of the flexor pollicis longus 
tendon (vagina tendinis musculi jlexoris pallicis longi). It is lodged in 
the carpal tunnel lateral to the common synovial sheath of the 



flexor tendons and runs to the thumb to be inserted into base of 
the distal phalanx. 

On the dorsal surface of the hand the dorsal fascia of the hand 
(fascia dor salts manus) covering the dorsal mtcrossei muscles contri- 
butes to the format inn of the synovial sheaths. 

Six synovial sheaths are located on the dorsal surface of the 
hand (Fig, 350). Each contains tendons of certain muscles stretch- 
ing on the dorsal surface of the forearm. The sheaths are located 
under the extensor retinaculum where the tendons pass from the 
forearm to the hand. Counting from the radial side! the first sheath 
contains the tendons of the abductor pollicis longus and the exten- 
sor pollicis brevis muscles; the second sheath lodges the tendons of 
the extensor carpi radiafis muscles; the third invests the tendon of 
the extensor pollicis longus muscle; the fourth contains the tendon 
of the extensor digitorum and extensor ineidis muscles; llu filch 
lodges the tendon of the extensor digiti minimi muscle, and the 
sixth sheath contains the tendon of the extensor carpi ulnars mus- 
cle. 



THE AXILLARY FOSSA 



The axillary fossa, or armpit (fossa axillaris) (see Fig. 3 1 2) is a 
depression between the lateral surface of the thoracic wall and the 
medial surface of the upper arm. I t is clearly defined in .maximum 
abduction of the upper arm. 

With removal of the skin covering the fossa, the underlying 
fascia and the loose fatty tissue, a large axillary cavity (cavum axil- 
tare) is exposed which rather resembles in shape a four-sided pyr- 
amid whose apex faces upwards and the base downwards, The base 
of the pyramid is also the lower aperture of the axillary cavity. The 
upper aperture of the axillary cavity forms in the region of the 
apex. 

Four walls limiting the axillary fossa are distinguished: medial, 
lateral, anterior, and posterior. The medial wall ts formed In the 
serratus anterior muscle; the lateral by the coracobrachial muscle 
and the short head of the biceps brachii muscle; the anterior wall 
is formed by the pect oralis major and minor muscles, and the pos- 



terior wall is formed by the subscapular™, teres major, and Iatissi- 
mus dorsi muscles. 

When the arm is abducted another two openings are seen in 
the axillary fossa which arc formed by the passage of the long head 
of the triceps brachii muscle between the teres major and teres mi- 
nor muscles, A three- si dec! opening (foramen trilattrwm) is bounded 
by the medial border of the long head laterally, by the teres minor 
muscle superiorly, and by the teres major muscle inferiorly. Later- 
ally of the long head of the triceps brachii muscle is a four-sided 
opening (foramen quadrilalerum) whose media] side is the lateral 
surface of llic loini bead ol the triceps brachii muscle, the upper 
side is the teres minor muscle (from the posterior aspect) or the 
subscapular!* muscle (from the anterior aspect), the lower side is 
the teres major muscle, and the lateral side is the humerus. The ax- 
illary fossa is filled with loose fatty tissue containing many vessels, 
lymph nodes, and nerves. 



THE CUBITAL FOSSA 



The cubital fossa (fossa CuMt&Us) (see Fig* 314) is in the anterior 
cubital region (regio cubit i anterior). The fossa proper is seen only 
when the skin and the fatty tissue filling the fossa are removed. 

The cubital fossa is bounded by the brachial is muscle superi- 



orly, by the pronator teres muscle medially, and by the brachiora- 
dialis muscle laterally. Superficial and deep vessels and nerves pass 
in it. 
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MUSCLES OF THE LOWER LIMB 

Musculi membri inferioris 



REGIONS OF THE LOWER LIMB 



The following are Lhe region* of the lower limb (regiohes membri 
inferioris) (Figs 353, 365). 

The gluteal region (regio glutea) is continuous with ihc pos- 
terior femoral region. Its upper boundary is formed by the iliac 
crest, the lower boundary is the fold of the buttock (sulcus gluteus s. 
plica, glutea). 

2- The femoral regions: 

(a) the anterior femoral region (regio femoris anterior) corre- 
sponds to the location of the quadriceps femoris and sartorius 
muscles. The lower boundary line passes 4 cm above the patella; 

(b) the posterior femoral region (regio femoris posterior) corre- 
sponds to the space bounded superiorly by the fold of the buttock 
and inferiorly by a transverse line drawn 3-4 em above the base of 
the patella, 

3* The regions of the knee: 

(a) the anterior region of the knee (regio genus anterior) is on 
the anterior, lateral, and medial surfaces of the knee. It includes 
the patellar region which corresponds to the contours of the pa- 
tella and the femoral condyles; 



(b) the posterior region of the knee (regio genus posterior) is on 
the posterior surface of the knee. It includes the popliteal fossa 
(fossa poplitea)* 

4* The crural regions: 

(a) the anterior crural region (regio cruras anterior) extends 
from the tibial tuberosity to the level of the base of the malleoli 
and occupies the anterior surface of the leg; 

(b) the posterior crural region (regio cruris posterior) including 
the calf which is the most protruding upper part of this region* 

5. The regions of the foot: 

(a) the dorsum of the foot (dorsum pedis) is on the dorsal and 
lateral and medial surfaces of the Foot and extends From the bend 
of the ankle joint tn the proximal phalanges of the toes; 

(b) the region of the sole of the foot (plant a pedis) is on the 
plantar surface of the foot and stretches from the distal areas of 
the posterior surface of the cal cane urn to the proximal phalanges 
of the toesj 

(c) the calcanean region (regio calcanea) corresponds to the pos- 
terior surface of the calcaneum. 



MUSCLES OF THE LOWER LIMB 



The muscles of the lower limbs ( musculi membri inferioris) are di- 
vided into two groups according to their topographo-anatomical 
features, namely the muscles of the hip joint and the muscles of 



the free lower limb. The muscles of the last- named group are in 
turn subdivided imo the muscles of the thigh, the muscles of the 
leg, and the muscles of the Foot {Figs 352-401), 
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Spina iliaca , 
anterior superior 



Plica inguinal is — #■ 




\L tensor 

fasciae latac 



sartorius 



M. rectus femoris 



■ Mm. add uct ores 



M. veisIus lateralis 



Tendo m. bicipitis. 
femoris 



Caput fibulae - 



■ M. vastus medialis 



■ P;itdl;i 



Lig, patellae 



M. gastrocnemius 
ic :i]Mit iLiiei'Lile) " 

M, extensor 
digitorum longus" 

M. tibialis anterior > 



M. nisstrnciiernius 
(caput mediate) 



Margo anterior 



Malleolus lateralis— 

Tendines m. exiensoris 
digitorum lortgi 




Malleolus medialis 



352. Outlines of muscles of right lower limb; anterior aspect. 
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MUSCLES OF THE HIP JOINT 



The muscles of the hip joint arc grouped into Interna] and ex- 
ternal muscles. 

The Internal Group of Muscles of the Hip Joint 

1 . The psoas major musde (musculus psoas major). 

2. The psoas minor muscle (musculus psoas minor). 

3. The iliacus muscle (musculus UiacusJ 

4. The iliopsoas muscle (musculus iliopsoas). 

5. The obluralor interims muscle (musculus obturatorius interna). 

6. The piriformis muscle (musculus piriformis). 

7. The coccygeus muscle (musculus coccygeus). 



The External Group of Muscles of the Hip Joint 

L The gluteus maximus muscle (musculus gluteus maximus), 

2. The gluteus medius muscle (musculus gluteus medius). 

3, The gluteus minimus muscle (musculus gluteus minimus). 

4 + The quadratus femoris muscle (musculus guadratus ftmonsf 

S* The gemellus superior muscle {musculus gemellus superior). 

6. The gemellus inferior muscle (musculus gemellus inferior). 

7, The obturator externus muscle (musculus obturatorius exttr- 



nus). 



8. The tensor fasciae latae muscle (musculus kjuor fasciae htiai). 



THE INTERNAL GROUP OF MUSCLES OF THE HIP JOINT 



1. The psoas major muscle (musculus psoas major) {see Fig, 297) 
is long and spindle-shaped. It takes origin by live slips From the 
lateral surFace or the bodies of the twelfth thoracic and upper four 
lumbar vertebrae and the respective intervertebral cartilages. Slips 
which are located deeper arise from the transverse processes of all 
lumbar vertebrae. Becoming slightly narrower, the muscle runs 
downwards and a little laterally and Fuses with the fibres of the ilia- 
cms muscle to form a common iliopsoas muscle. 

2, The psoas minor muscle (musculus psoas minor) (see Fig. 297) 
is inconstant, thin T and spindle-shaped. It lies on the anterior sur- 
Face oF the psoas major muscle. It arises from the lateral surFace of 
the bodies of the twelfth thoracic and first lumbar vertebrae and 
stretches downwards; its tendon is continuous with the fascia iliaca 
and is inserted together with it into the pectineal line and the ilio- 
pubic eminence. 

Action: tenses the fascia ihaea* 
Blood supply: the lumbar arteries. 

Innervation: muscular branches oF the lumbar plexus (LfLs)* 

3 + The iliac us muscle (musculus Hiatus) (see Fig. 297) fills the il- 
iac Fossa completely and arises from its walls, It resembles a tri- 
angle in shape with the apex facing downwards. 

The fibres forming the muscle converge Fan -wise towards the 
arcuate line and blend with those of the psoas major to form the 
iliopsoas muscle. 

4. The iliopsoas muscle (musculus iliopsoas) {see Fig. 297) forms 
from fusion of the distal muscle fibres of the iliacus muscle and 
die psoas major muscle. It emerges from the pelvic cavity through 
the lacuna musculorum and runs downwards on the anterior sur- 
face of the hip joint to be inserted by a thin short tendon into the 
lesser trochanter of the femur; the bursa of the psoas major tendon 
(bursa ihopectinea) is lodged between the capsule of the hip joint 
and the tendon and often communicates with the cavity of the hip 
joint. 

Action; flexes the hip joint and rotates the thigh medially. 
When the thigh is feed Liu muscle flexes the trunk forwards. 

Blood supply: the iliolumbar and the deep circumflex iliac ar- 
teries. 

Innervation: the muscular branches of the lumbar plexus 



5, The obturator internus muscle (musculus obturatorius internus) 
(Fig. 360) is flattened and its- muscular fibres arc directed slightly 
fan-wise, it takes origin by a wide part from the inner surface of 
the hip bone around the obturator membrane and from its inner 
surface- A small cleft between the bands of the muscle and the ob- 
turator groove of the pubic bone is transformed into the obturator 
canal (oanalis obturatorius) transmitting vessels and nerves. Con- 
verging, the muscle fibres are directed laterally, pass over the 
lesser sciatic notch almost at a right angle, leave the pelvic cavity 
through the lesser sciatic foramen, and are inserted by a short 
strong tendon into the trochanteric fossa. Where the bands pass 
over the lesser sciatic notch lies the bursa of the obturator internus 
muscle (bursa hckiadica musculi ohturatom initmi)* 

The obturator internus muscle is divided topographically into 
two parts t one larger, extending to the exit From the pelvic cavity 
and called the intrapelvic part, and the other, smaller, tendinous 
part stretching under the gluteus maxim us muscle and called the 
extrapelvic part. 

Action: sup i nates the thigh < 

Blood supply; the inFcrior gluteal, obturator, and internal pu- 
dendal arteries. 

Innervation: muscular branches of the sacral plexus PU~^ 

6. The piriformis musde (musculus piriformis) (Fig, 357) is 
shaped like a flat isosceles triangle whose base arises from the ante- 
rior surface of the sacrum lateral to the anterior sacral foramina^ 
between the second and Fourth Foramina. Converging, the muscle 
fibres are directed laterally and emerge from the cavity of the true 
pelvis through the greater sciatic foramen; the muscle then gives 
place to a narrow and short tendon which is inserted into the apex 
of the greater trochanter. At the place of the insertion is the synov- 
ial bursa of the piriformis muscle (bursa musculi piriformis), When 
passing through the greater sciatic foramen the muscle fails to fill 
it completely but leaves small slits along the upper and lower bor- 
ders which transmit vessels and nerves. The slit formed along the 
upper border of the piriformis muscle is called the suprapiriformis 
foramen and that formed along the lower border is the infrapir- 
i form is Foramen. 

Action: sup i nates the thigh and assists in its abduction. 
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Spina ihaca anterior superior 



If, tensor fasciae latae 



Fascia cribrosa 



Fascia lata 



Tnictus i I lo tibial is 



M. vastus lateralis 




Paletla 



Lig< inguinale 



Funiculus sperm aticus 
(cut off) 

V. saphena magna 



Mm. adduetores 
M. sartorius 

M. rectus femoris 
Integumentum commune 

M, rectus femoris 
HhM. vastus medial I is 



Bursa subcuianea 
praepatellaris 



'Fascia cruris 




354. Muscles and fasciae of right thigh; anterior aspect 



(Skin and subcutaneous layer arc removed.) 



Blood supply: the superior and inferior gluteal arteries. 
Innervation; muscular branches of the sacral plexus 

7. The cuccygeus muscle (musailus coecygcus) (Figs 360, 1161) is 
s thin sheet with a relatively small number of muscle fibres, 
\rmng from the ischial spine, it passes on the medial side of the 
saotwpinous ligament and is inserted into the lateral surface of the 

w two sacral and upper two or three coccygeal vertebrae. 



Action: in man the muscle is rudimentary; on contraction it 
contributes to strengthening the pelvic walls, 

Blood supply: muscular branches of the in tenia I pudrnttal ar- 
tery. 

Innervation; muscular branches of the pudendal nerve. 
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M. iliacus 



Spina iliaeii anterior superior 



M. iliopsoas 



M. tensor fasciae latae 



M rectus femoris 



M. vastus lateralis 



Tracius tliotihialis — \ 




M, psoas minor 
M. psoas major 

Lig, inguinale 

M, piriformis 
A reus iliopectmeus 

LEicuna vasorum 
15" M. pectineus 

adductor longus 
Trigonum Certiorate 
M. gracilis 

M . sartorius 
M. adductor magnus 



M. vastus media I is 



Tendo m. reeli femoris 



Patella 



Lig. patellae 



Retinaculum patellae medial^ 



Tendo m. sartorii 



■ Tuberositas tibiae 



355. Muscles of right hip joint and thigh; anterior 
aspect (%). 
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M. iliacus (cut off) 

M, rectus femoris i 
(cutoff and raised) 

M. gluiaeus medius 
Bursa iliopecrinea j 



M. vastus intermedins 



M. vastus lateralis 




M. psoas major 
(cut off) 



NL piriformis 
M. iliopsoas (cutoff) 

M. pectin eus 
ML gracilis (cut off) 

Mi adductor longus 



M. adductor magmis 



M. vastus medialis 

M. semimembranosus 
Tendo m. recti femoris 



Ug> col late rale tibiaJe 



endom. scmitendinosi 



_ Tendo m. gracilis 

(cut off) 

Tendo m. sartorii (cut off) 



356. Muscles of right kip joint and thigh; anterior 
aspect 

(The rectus femoris and sartorius muscles and part of the iliopsoas muscle are 
removed.) 
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357, Muscles of right kip joint and thigh; anterior 
aspect (14). 
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358. Muscles of right hip joint and thigh; anterior 
aspect (J4). 
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ORIGIN AND ATTACHMENT OF MUSCLES OF THE THIGH 



Oipsula art, coxae 



• 




Capsuto art. £cnus 



359. Sites of origin and attachment of 
muscles and articular capsules on right 
thigh; anterior aspect (schematical 
representation). 



THE EXTERNAL GROUP OF MUSCLES 
OF THE HIP JOINT 

1. The gluteus maximus muscle (musculus gluteus maximus) re- 
sembles a rhombus in shape. It is formed of large fibres and is 
strong, flat, and 2-3 cm thick It covers the greater trochanter and 
the other muscles of this group. The muscle arises from the poste- 
rior part of the external surface of the iliac bone to the back of the 
posterior gluteal line, from the lateral borders of the sacrum and 
coccyx, and from the sacroluberous ligament. The muscle fibres 
stretch obliquely downwards and laterally and the upper ones are 
inserted into the fascia lata which is continuous with the iliotibial 
tract, while the lower fibres are inserted into the gluteal tuberosity 
of ihe femur. The trochanteric bursa of the gluteus maximus mus- 
cle (bursa trochanteric* musculi glutei maximi) is lodged here between 
the greater trochanter and the muscle. 

Action: brings the trunk to an erect position when it is bent 
forwards, extends the thigh, and lenses the fascia lata of the thigh. 

Blood supply: the superior and inferior gluteal, medial circum- 
flex, and profunda femoris (perforating artery prima) arteries. 

Innervation: inferior gluteal nerve (plexus sacralts) (L^ S,-S?), 

2. The gluteus medius muscle (musculus gluteus medius) 
(Fig. 369) is under the gluteus maximus. h resembles a triangle in 
shape. The muscle is thick and consists of two layers, superficial 
and deep. The muscle fibres run fan-wise; they arise widely from 
the external surface of the ala of the ilium between the anterior 
gluteal line in front, the iliac crest above, and the posterior gluteal 
line below. Then all the muscle fibres converge to form a strong 
common tendon which is inserted into the apex of the greater tro- 
chanter; the trochanteric bursa of the gluteus medius muscle (bursa 
trochanterica musculi glutei medii) is lodged here. 

Action: abducts the thigh, with the anterior fibres rotating it 
medially and the posterior fibres rotating it laterally; assists in 
bringing erect the trunk when it is bent forwards. 

Blood supply: the superior gluteal ami laierul circumflex arter- 
ies. 

Innervation: the superior gluteal nerve (sacral plexus) (L,-L,, 

so. 

3. The gluteus minimus muscle (muscttlus gluteus minimus) 
{Fig. 369) resembles the gluteus medius in shape but is much thin- 
ner across, and is completely covered by it. The muscle arises from 
the external surface of the ilium between the anterior and inferior 
gluteal lines. The muscle fibres then converge to be continuous 
with a tendon which is inserted into the anterior border of the 
greater trochanter. The trochanteric bursa pf the gluteus minimus 
muscle (bursa trotkantcrica musculi glutei minimi) lies here. 

Action: similar to that of the gluteus medius muscle, it abducts 
the limb and contributes to bringing the trunk to an erect position 
when it h bent, 

Blood supply: the superior gluteal and lateral circumflex arter- 
ies 

Innervation: the superior gluteal nerve (plexus sacra I is) (L,-!^, 

Si). 

4. The quad rams femoris muscle (musculus quadrat us femoris) 
(Fig. 370) has the appearance of a relatively thick rectangle which 
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is covered by the gluteus maxim us muscle posteriorly. It lakes ori- 
gin from the lateral surface of the ischial tuberosity and is inserted 
into the trochanteric crest and reaches the greater trochanter. 
Action: rotates the thigh laterally. 

Blood supply; the inferior gluteal^ media] circumflex, and obtu- 
rator arteries. 

Innervation: the .sciatic nerve (.sacral plexus) (L^-L^ Si). 

5. The gemellus superior muscle (musculus gemellus superior) 
(Fig. 371) is a small slip arising from the ischial spine; it is inserted 
tnto the trochanteric fossa. The muscle adjoins the superior border 
of the obturator interims tendon after it emerges from the pelvic 
cavity. 

Action; rotates the thigh laterally. 

Blood supply: the inferior gluteal and internal pudendal arter- 
ies. 

Innervation: branches of the sacral plexus (Lt-L^ St). 
h\ The gemellus inferior muscle (musculus gemellus inferior) 
Fig. 371) resembles the gemellus superior muscle in shape and 
lies below the tendon of the obturator intern us muscle. It arises 
from the ischial tuberosity and is inserted into the trochanteric 
fossa. 

Action: rotates the thigh laterally. 

Blood supply and innervation are the same as in the case of the 
gemellus superior muscle. 



7. The obturator extern us muscle (musculus obiumlorius exter- 
num) (see Fig. 297) is shaped like an irregular triangle. It arises by 
Its widest part from the obturator membrane and the bony edge of 
the obturator foramen, after which the muscle fibres converge 
Fan-wise and are continuous with a tendon lying on the posterior 
surface of the capsule of the hip joint. The muscle is inserted into 
the trochanteric fossa next to the obturator intern us muscle* 

Action; rotates the thigh laterally. 

Blood supply: the obturator and lateral circumflex arteries. 
Innervation: the obturator nerve (lumbar plexus) [(La), 

u-u)y. 

8. The tensor fasciae laiae muscle (musculus lemur fasciae lalae) 
(Fig, 355) is flat and slightly etangated. It lies on the anterolateral 
surface of the pelvis and its distal end blends with the fascia lata 
femoris. The muscle arises from the outer lip of the iliac crest 
closer to the anterior superior iliac spine. The muscle fibres are di- 
rected vertically downwards to be continuous with the iliotibiat 
tract. 

Action: tenses the fascia lata and helps in flexion of the thigh. 
Blood supply: the superior gluteal and lateral circumflex arter- 
ies. 

Innervation: Lhe superior gluteal nerve (sacral plexus) (U-U, 

Si). 



MUSCLES OF THE FREE LOWER LIMB 

The muscles of the free lower limb are divided into the muscles of the thigh, the muscles of the leg, and the muscles of the foot. 



MUSCLES 0 

The muscles of the thigh (musculi femoris) form an anterior, me- 
dial, and lateral groups. Extensors are predominantly related to 
the first, adductors to the second, and flexors to the third group. 



THE THIGH 

The Medial Group 

1. The gracilis muscle (musculus gracilis). 

2. The adductor longus muscle (musculus adductor longus). 

3. The adductor brevis muscle (musculus adductor brettis). 

4. The adductor ma gnus muscle (musculus adductor magnus)* 

5. The pectin eus muscle (musculus pedineus). 



The Anterior Group 

I . The sartorius muscle (musculus sartorhis), 

'L The quadriceps femoris muscle (musculus quadriceps femoris). 

3, The articularis j^enus muscle (musculus articularis genus). 



The Posterior Group 

1. The semitendinosus muscle (musculus semitendinosus). 

2. The semimembranosus muscle (musculus semimembraTwsus)* 

3. The biceps femoris muscle (musculus biceps femoris). 



THE ANTERIOR GROUP OF MUSCLES OF THE THIGH 



1. The sartorius muscle (musculus sariorius) (Fig. 355) is a strap- 
* e and longest muscle in the human body. Lying on the anterior 
- of the thigh, it descends spirally, passing to the medial sur- 
face, and then curving around the back of the medial epicondyle 
z±ii€5 over to the anteromedial surface of the leg. The muscle 
irises from the anterior superior iliac spine t passes obliquely 
: awards, and ends as a Oat tendon which is inserted into the tu- 



bercle of the tibia; some fibres blend with the fascia of the upper 
part of the leg. 

Action: flexes the thigh and leg, rotating the thigh laterally and 
the leg medially thus assisting in crossing the legs. 

Blood supply: the lateral circumflex and superior genicular ar- 
teries and muscular branches of the Femoral artery. 

Innervation: the femoral nerve (lumbar plexus) (I^-L^). 
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360. Muscles of right hip joint and thigh 04), 

(The internal muscles of the hip joint, the anterior and medial groups of thigh 
m Liscles.) 



*1 
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M. psoas major 
iliacus 



Canaiis obt Ufa tori us 
M. pec tine us 



M. adductor brcvis 
M. adductor longus 



M rectus femoris 




Membrana obruratoria 



M. piriformis 

Ug> sacTOspinale et m* 
coccygeus 

M. glutaeus 
maxim us 

Ug> sacrotuberal 



M. adductor magnus 

Cajialisadductorius 

f-ML semitcndinosus 
M. semimembranosus 



M, vastus mediaJis 



M. gastrocnemius 
(caput mediate) 



M. gracilis (cut off) . 



'4 



36 L Muscles of right hip joint and thigh; medial aspect 
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ORIGIN AND INSERTION OF MUSCLES ON THE HIP BONE 



2, The quadriceps femoris muscle (mustulus quadriceps fenwris) 
(Figs 355-359) occupies the anterolateral surface of the thigh and 
its lower parts extend to the lateral surface, Each of its four heads 
arises independently, but on reaching the knee they form a com- 
mon tendon which passes on the anterior surface of the patella and 
is inserted into the tubercle of the tibia. 



A. The rectus femoris muscle (musculm redus ftmmkj 
longest head and occupies the anterior surface of tiic tlq^ 
takes origin by a fine tendon From the anterior inferior] 
and superior border of the acetabulum and then passes t' 
to be continuous with a narrow tendon which fuses «*itli t 
and anterior surface of the patella. On reaching the tibia d 



M. ihacus 



M. transversa abdominis 



M, cbliquus abdominis 
in tern us 



Spina 
anterior superior 



Spina iliaca 
anterior inferior 



M, obturatorius interims 



Fades symphysialis 

M. levator ani 



Hiolumbale 

M . qua drams hi m born m 




erector irunci 



Ligg. sacroiliacs 
intem^ea 



Spina iliacu 
posterior superior 

Fascies aurieulitris 



Lig, sac roti] be rale 



M, trans versus perinei profundus 



362. Sites of origin and attachment of muscles and articular 
capsule on right hip bone; inner aspect {schematieal re- 
presentation). 
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don of the muscle is inserted into the tibial tubercle. Below the pa- 
tella the tendon is called the ligamentum patellae. 

B, The vastus med talis muscle (muscttlus vastus medialis) occu- 
pies the anteromedial surface of the lower half nf the thigh. The 
muscle fibres forming it are directed obliquely downwards and 
anteriorly. In front it is partly covered by the rectus muscle. The 



vastus medialis muscle arises Tram the medial Up of the linea as- 
pera and runs downwards to be continuous with a wide tendon 
which partly blends with the common tendon together with the 
rectus femoris muscle and is partly inserted into the medial border 
of the patella to form the medial retinaculum of the patella. 

C. The vastus lateralis muscle (musculus vastus lateralis) occu- 



M. obturatorius extern us 



Lig. capitis femoris 



Capsula art. coxae 



M. gastrocnemius 
(caput mediate) 

Lig collateral tibiale 

Capsula ari. genus 




M.glutaeus mud ins 

M. quadra Ells 
femoris 



M glutaeus maxim us 



M. vastus intermedium 
M, adductor longus 



M, adductor matin us 



M. vastus intermedium 



M. biceps femoris 
(caput breve) 

M. vastus lateralis 



M, plantaris 

M. gastrocnemius 
(caput late rale) 



Lig. collaioralc fibutare 
Ugg. cruciHic] genus 



363. Sites of origin and attachment of muscles, ligaments, and articular 
capsules on right femur ■; posterior aspect (schematical representa- 
tion). 
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OUTLINES OF MUSCLES OF THE LOWER LIMB 



M. erector trunci 

■ Crista iliaca 

■ M. glutaeus medius 



■ M_ g]utaeus maxim us 



Plica gluteal is 




M, vastus lateralis 



M. semimembranosus 



M. gastrocnemius 
(caput me-diaic) 



M. sulcus 

Tendo 
calcaneus (Achillis) 

Malleolus medialis 
Calcaneus _ 



M. biceps femons 



Fossa poplitea 



M. gastrocnemius 
(caput la le rale) 



M, sole us 



— Mm. peronaei 



I Malleolus lateralis 



1 




364. Outlines of muscles of right lower limb; posterior aspect. 
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MUSCLES AND FASCIAE OF THE THIGH 




1 
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MUSCLES AND FASCIAE OF THE THIGH 



M. iatissimus dorsi — ]- 



Crista iiiaea 



M. gtuUwiis maxim us 



M. biceps femoris 
(caput longum) 



M. biceps femori: 
(caput breve) 




M, obltquus abdominis 
externum 



M, glut liens medius 

tensor fasciae lalae 
sartorius 



Tract us iliotibialis 



m- M. rectus femoris 



M. vastus lateralis 



M. semimembranosus 



M. gastrocnemius 
(caput laterals) 



368. Muscles and fasciae of right kip joint and thigh; la- 
teral aspect (%). 
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M. glutaeus medius (cut off) 



Foramen (spau'um) 
suprapiriforme 



M, piriformis 
M. obturator! us intern us 



Foramen (s. spatium) 
infrapiriforme 



Lig. sacrospinale 




M. glutaeus minimus 



, gemellus superior 
gemellus inferior 



glutaeus medtus 
(cut off) 

Trochanter major 
(cutoff) 



Lig. sacrotuberal 
(partly removed) 



M. obturatorius ex tern us 



369. Muscles of hip joint; posterior aspect ( l / 2 ). 



pies almost the entire anterolateral surface oF the thigh. It is partly 
covered by the tensor Fasciae la lac muscle in the upper part bind by 
the rectus Femoris muscle in [rout. The muscle fibres forming it 
are directed downwards and forwards. 

The muscle arises From the greater trochanter; the intertro- 
chanteric line, and the lateral Hp of the Huea asp era. It runs 
downwards and ends as a wide tendon part of which Fuses with the 
rectus femoris tendon to Form a common tendon and the other 
part is inserted into the lateral border of the patella to Form the 
lateral retinaculum of the patella. 



D. The vastus intermedius muscle (miisculus vastus intermedins) 
is on the anterior surface of the thigh between the vastus medial is 
and vastus lateralis muscles and directly under the rectus remoris 
muscle. It is the weakest among all the other heads. The vastus in- 
termedius muscle takes origin from the anterior surface of 
the femur, starting from the intertrochanteric line, runs down- 
wards and gives place (almost in the middle of its length) to a 
wide tendon which fuses distally with the tendon of the rectus fe- 
rn oris muscle to form the common tendon of the quadriceps 
muscle, 
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The four heads Forming the quadriceps fern oris muscle are in- 
serted into various areas of the patella and the following bursae are 
Found at the site.? of insertion (see Fig. 227); (a) the subcutaneous 
prepatellar bursa (bursa subcutauca prepaidlaris) lying in the subcu- 
taneous fat in front of the patella; (b) the suprapatellar bursa 
(bursa suprapaldlaris) lodged under the quadriceps femoris tendon 
above the patella; (c) the subcutaneous infrapatellar bursa (bursa 
suhculanea injrapatellaris) lying in Front of the ligamentum patellae; 
(d) the deep infrapatellar bursa (bursa infrapatdktris profunda) 
lodged at the insertion of the ligamentum patellae into the tuber- 
de of the tibia, and some other bursae. 

Some of these bursae may communicate with the cavity of the 
knee joint. 

Action: contraction of all the heads of the quadriceps femoris 



muscle extends the leg at the knee joint; the rectus femoris muscle 
flexes the hip joint. 

Blood supply; Lateral circumflex and profunda femoris arteries* 

Innervation: femoral nerve (lumbar plexus) (Lj-l^). 

3, The articularis genus muscle (musculus ariieularis genus) (see 
Figs 22 5 T 359) is a flat sheet of several clearly defined muscle 
fibres. It is on the anterior surface of the thigh under the vastus in- 
termed his muscle. It takes origin from the anterior surface of the 
lower third of the Femur and runs downwards to be inserted into 
the anterior surface and sides oF the capsule of the knee joint 

Action: tenses the capsule of the knee joint. 

Elood supply: lateral circumflex artery and perforating 
branches of the profunda femoris artery. 

Innervation; the femoral nerve, 



THE MEDIAL GROUP OF MUSCLES OF THE THIGH 



1. The gracilis muscle (musculus gracilis) {Fig, 360) is long and 
slightly flattened. It lies under the skin and occupies the extreme 
medial position in this group of muscles. It arises from the anterior 
surface of the pubic bone, passes downwards, and gives place to a 
thin tendon which curves behind die medial epicondyle of the 
femur and is inserted into the tubercle of the tibia. Before reach- 
ing the site of its insertion the gracilis tendon blends with the ten- 
dons of the sartorius and semi tend inosus muscles and the crural 
fascia to form a superficial 'goose's foot 1 (pes anserinus superficialis). 
Here is also the anserine bursa (bursa anserina cruris). 

Action: ad ducts the thigh and also helps in flexing the leg at 
the knee joint while rotating the limb laterally. 

Blood supply: external pudendal, obturator, and profunda 
Femoris arteries* 

Innervation: anterior branch of the obturator nerve (l^-Lf)- 

2. The adductor longus muscle (musculus adductor longus) 
{Fig. 356) is flat and resembles a triangle in shape, It lies on the 
anteromedial surface of the thigh. 

The muscle arises by a short strong tendon from the pubic 
bone below the pubic tubercle lateral of the gracilis muscle. Then 
gradually expanding it runs downwards and is inserted into the 
middle third of the medial lip of the linea aspcra. 

Action: add nets the thigh, assists in its flexion at the hip joint 
and lateral rotation. 

Blood supply: external pudendal, obturator, and profunda 
femoris arteries. 

Innervation: anterior branch of obturator nerve (L2-L3). 

3* The adductor brevis muscle (musculus adductor brcvis) 
(Fig, 357) is triangular and lies under the adductor longus muscle. 
It arises on the anterior surface of the inferior ramus of the pubis 
lateral of the gracilis muscle. Running downwards and laterally, it 
expands slightly and is inserted into the upper third of the medial 
lip of the linea aspera* 

Action; ad duets the thigh and assists in its flexion at the hip 
joint and lateral rotation. 



Blood supply: the obturator and perforating arteries. 
Innervation: anterior branch of the obturator nerve (La~L*)- 

4. The adductor magnus muscle (musculus adductor magnus) 
(Fig. 358) is broad, thick, and the largest in this group. It lies un- 
der the adductor longus and adductor brevis muscles lateral of the 
gracilis muscle. The adductor magnus arises by a strong short ten- 
don from the inferior ramus of the pubis and the ramus of the 
ischium for a distance to the ischial tuberosity; the muscle fibres 
then diverge Fan-wise downwards and laterally and are inserted by 
a broad tendon into the medial lip of the linea aspera on the femur 
for its whole length. Some of the distal muscle fibres end in a thin 
tendon which is inserted into the medial epicondyle of the femur. 

Action: adducts the thigh, rotating it slightly laterally. 
Blood supply: the obturator and perforating arteries. 
Innervation: posterior branch of the obturator nerve (L^-L s ) 
and branches of the sciatic nerve (L*-L*). 

5. The adductor minimus muscle (musculus adductor minimus) 
(Figs 370, 371) is as if part of the upper fibres of the adductor 
magnus muscle. It takes origin from the anterior surface of the in- 
ferior ramus of the pubis and the ramus of the ischium and is in- 
serted into the medial Up of the linea aspera on the Femur. It is tri- 
angular and lies to the front of the adductor brevis muscle; it 
borders upon the obturatorius extcrnus and quadratus femoris 
muscles above and the adductor magnus muscle below. 

Action: ilexes the thigh at the hip joint, adducts and rotates it 
laterally. 

Blood supply: obturator and perforating arteries. 
Innervation: posterior branch of the obturator nerve (Lj-I^). 

6. The pecu'neus muscle (musculus pedintus) (Fig, 356) is flat 
and almost quadrangular. It borders upon die iliopsoas muscle la- 
terally and Lhe adductor longus muscle medially. A small depres- 
sion forms between the iliopsoas and the pectineus. 

The muscle arises from the superior ramus and pecten of the 



"! 
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pubis, extends downwards and slightly laterally, and is inserted Blood supply: the obturator, external pudendal, and profunda 

into the spiral line. femoris arteries* 

Action: flexes and adduets the thigh, rotating it slightly later- Innervation: branches of the femoral nerves and inconstantly 

a [ly # branches of the obturator nerve (L^-Ls). 



THE POSTERIOR GROUP OF MUSCLES OF THE THIGH 



L The semi tend inosus muscle (musculus stmiiendmosus) 
(Fig. 367) is long and thin and lies closer to the medial border of 
the posterior surface of the thigh. Its lateral margin borders upon 
the biceps Femoris muscle, the medial upon the semimembranosus 
muscle. The proximal end is covered by the gluteus maximus mus- 
cle, Often the muscle is interrupted in the middle by a tendinous 
intersection (in tersectio Undinea). The muscle arises from the ischial 
tuberosity, runs downward s t and is continuous with a long tendon 
which bends around the medial femoral epi condyle and stretches 
on the anteromcdial surface of the tibia to be inserted into its tu- 
bercle. Some of the end fibres of the tendon blend with the fascia 
of the leg and thus contribute to the formation of the superficial 
'goose's foot' (Fig. 360). 

Action; extends the thigh at the hip joint, flexes the leg at the 
knee joint and slightly rotates it medially, assists in bringing the 
trunk to an erect position. 

Blood supply; the perforating arteries. 

Innervation; branches of the tibial nerve [L^L^ Sj (S 3 )], 

2, The semimembranosus muscle (musculus semimembranosus) 
{Fig. 367) lies on the medial border of the posterior surface of the 
thigh. Its lateral margin is covered by the semi tend inosus muscle 
which leaves a mark here in the form of a wide longitudinal 
groove. The medial margin of the muscle is Tree. The muscle arises 
by a flat strong tendon from the ischial tuberosity, Et passes 
downwards and is continuous with a flat tendon which gradually 
narrows, becomes rounded and after curving around the medial 
epicondyle runs to the anteromedial surface of the tibia. Here the 
tendon becomes wider, separating into three bands to form the 
deep 'goose's foot' (pes anserinus profundus) (Fig. 382), The medial 
band lies horizontally and ends on the medial condyle of the tibia; 
the middle band also stretches to the medial condyle and is contin- 
uous with the fascia covering the popliteus muscle; the lateral 



band reaches the capsule of the knee joint and is continuous with 
the oblique posterior ligament of the knee, 

The bursa of the semimembranosus tendon (bursa musculi semi- 
membranosus) forms where die tendon separates into bands. 

Action: extends the thigh at the hip join t> flexes the leg at the 
knee joint and rotates it medially. 

Blood supply; medial circumflex^ perforating, and popliteal ar- 
teries. 

Innervation: the tibial nerve (L4-L5; S t ). 

3. The biceps femoris muscle (musculus biceps femoris) (Fig. 368) 
stretches on the lateral border of the posterior surface ol the thigh. 
It has two heads, long and short, which fuse to form a single com- 
mon belly. The long head (caput longum) arises from the ischial tu- 
berosity by a small flat tendon; the short head (caput breve) takes 
origin from the lateral lip of the line a aspera for the length of the 
distal half of the femur. At the origin of the long head is the upper 
bursa of the biceps femoris muscle (bursa musculi bicipilis femoris su- 
perior), On fusion, both heads form a strong belly which passes 
downwards and gives place to a long narrow tendon: after curving 
around the back of the lateral epicondyle the tendon is inserted 
into the head of the fibula. Some bands pass horizontally to be in- 
serted into the edge of the superior articular surface of the tibia, 
others run downwards and blend with the crural fascia. Between 
the tendon of the muscle and the lateral ligament of the knee is 
lodged the lower bursa of the biceps femoris muscle (bursa subtendi- 
nea musculi Udpitis femoris inferior). 

Action: extends the thigh at the hip joint, flexes the leg at the 
knee joint rotating it laterally. 

Blood supply: medial circumflex, perforating, and popliteal ar- 
teries. 

Innervation; the long head— tibial and sciatic nerves (S t -S 2 ), 
the short head — common peroneal nerve (l^-Lg; S L ), 



MUSCLES OF THE LEG 



The muscles of the leg (musculi cruris) form three groups: la- 
teral, anterior, and posterior; the posterior group has two layers, 
superficial and deep. The lateral group is composed predominantly 
of flexors and pronators of the foot and the anterior group— of ex- 
tensors of the foot; the posterior group is mostly formed of flexors 
and supinators of the foot. 

The Lateral Group 
1. The peroneus longus muscle (musatlus peroneus [fibularisj lon- 



2. The peroneus b re vis muscle (musadus peroneus [fibularisj bre- 

tris)* 

The Anterior Group 

1. The tibialis anterior muscle (musadus tibialis anterior). 

2. The extensor digiiorum longus muscle (musculus extensor dig- 
itarvm longus), 

3. The extensor hallucts longus muscle (musculus extensor kallu- 
cis longus). 



1 
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M. glulacus ma Kim us 
(cut off) 



M. piriformis 



Mm. gcmclH 



Lig f sacrotuberal 



Tuber ischiadicum 

M. semite ndinosus et caput 
longum m, biripitis 
femoris (cutoff) 



M, adductor magnus 



M, semimembranosus 




M, vastus medialis 



M. glutaeus medius 

M. glutaeus minimus 
M. obturatorius intern us 

Trochanter major 



M. glutaeus maximus 
(cut off) 

M. quadrat us femoris 

M, adductor minimus 



Tracius t lie tibialis 



M vastus lateralis 

Septum intennuscutare 
femoris laterale 



M. biceps femoris 
(caput breve) 



M biceps femoris 
(caput longum) (cut off) 



M, gastrocnemius 
(caput mediate) (cut off) 



M popliteus 



M. plautaris (cut off) 

M. gastrocnemius (caput laterale) 
(cut off) 



'Caput fibulae 
M, soleus 



370. Muscles of right hip joint and thigh; posterior 
aspect (%). 
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M. glutaeus maximus 
(cutoff) 

Foramen ischiadicum 

majus 

Lig. sacrospinal 



M. obturatorius internus^-n- 

(cut) 



M< adductor magnus 



M. vastus medians 



Lig, collateral tibiale 
Lig. cruciatum posterius 




M, glutaeus medius 
(cut off) 

M, glutaeus minimus 



Tendo m. piriformis 
(cutoff) 



Mm. gemelli 



M* obturatorius ex tern us 



M. adductor minimus 

M. glutaeus maximus 
(cutoff) 



Septum intermuscular 
femoris I ate rale 



M. vastus lateralis 



Lig. minisci lateralis 
M. popliteus (cutoff) 



Lig. col I ate rale fibulare 



37 L Muscles of right kip joint and thigh ^ posterior 



aspect (/ 4 
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MUSCLES AND FASCIAE OF THE THIGH 



The Posterior Group 



Superficial Layer 



1. The triceps surac muscle (musculus triceps surae). 

2, The plantar is muscle (mwsculus plantaris)* 



Beep Layer 

% The popliteus muscle (musculus popliteus), 

2. The flexor digitorum longus muscle (musailus jlexar digitarum 
tongus). 

3. The flexor hallucis longus muscle (musculus flexor hallucis lon- 

4. The tibialis posterior muscle (musailus libitrfis posterior)* 



THE LATERAL GROUP OF MUSCLES OF THE LEG 

I. The peroneus longus muscle (musculus peroneus ffibuiaris} ion- dyle of the tibia, and the fascia cruris, and a posterior bead arising 

gtts) (Fig. 379) is on the lateral surface of the leg. Its upper part lies From the upper parts of the lateral surface of the fibula. Between 

directly on the fibula, while the lower part covers the peroneus bre- the two heads is the superior musculo- fibular canal. Stretching 

vis muscle. The peroneus longus muscle arises by two heads: an downwards, the muscle is continuous with a long tendon which 

anterior head arising from the head of the fibula, the lateral con- curves around the lateral malleolus posteriorly, passes on the ia- 



M , rectus fern oris 



M. vastus intermedins 



M. vastus lateralis 



Iniegumenlum 
commune 



Fascia lata 



Femur 



Septum inlermuscularc 
fa mo r is Interfile 



M. vastus media I is 



V. saphetia magna 

N, .saphenus 




Lamina vasio ad due tori a 
M. sartorius 

A. el v, femorides 



Septum intermuseulare 
lemons mediate 



M. gracilis 



Mm. ndductLtrt.^ 



\] biceps firmoris (capm hn-vuj 



M. biceps Femoris (caput longum) 



M. semimembranosus 
Septum intermusculare femoris posierius 
M. semitendinosus 



N, ischiadicus 



372. Muscles and fasciae of tight thigh 

(Transverse section through the middle of the thigh.) 
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teral surface of the c a lean cum, over to the sole under the peroneal 
tubercle, fits into the groove for the tendons of the peroncus mus- 
cles, and crosses the sole obliquely to be inserted into the tubercle 
of the first metatarsal bone, the base of the second metatarsal bone 
and the medial cuneiform bone* 

Action: accomplishes plaular flexion of the foot and lowers its 
medial border. 

Blood supply: the lateral inferior genicular, peroneal, and ante- 
rior tibial arteries* 

Innervation; superficial peroneal nerve (musculocutaneous 
nerve of lower limb) [(L^) S^. 

2. The p crone us brevis muscle (musculus peroncus [fihularuj bre- 
vis) (Fig, 379) is long, thin, and lies directly on the lateral surface 
of the fibula under the peroncus longus muscle, h arises from the 
tower half of the lateral surface of the fibula and the intermuscular 



septa of the leg and extends downwards next to the peroneus lon- 
gus tendon. After curving around the lateral malleolus posteriorly 
it passes forwards on the lateral surface of the calcancum and is in- 
serted into the lubcrcle of the fifth metatarsal bone. 

Action: causes plantar flexion of the foot and raises its lateral 
border. 

Blood supply; peroneal and anterior tibial arteries. 

Innervation; superficial peroneal nerve (musculocutaneous 
nerve of lower limb) 1^; Sjj. 

On passing behind the lateral malleolus, the tendons of both 
peroneal muscles are invested in a common synovia] sheath of the 
peroneal tendons (vagina synovialis musculorum peroneorum [fibular- 
iumj communis). Distal I y this sheath separates to form a separate 
sheath for each tendon. 




373, Sites of origin and attachment of muscles and ligaments on right pel- 
vic bones and femur; superior aspect (schematical representation)* 



Created with novaPDF Printer ( www.novaPDF.com ) 



418 



ORIGIN AND ATTACHMENT OF MUSCLES ON THE HIP BONE 



Mr gluiaeus minimus 
M glutaeus medius 



M. obliquus abdominis iniernus 

M. obliqmis abdominis, exicmus 



l'Lls itleisiitius 



Ltg. sacrotuberal 




M, gemellus superior 
M gemellus inferior 



M, semimembranous 
M, biceps femoris 

M.semilendiiu>sus 



tensor fasciae latae 

Lig. inguinale 
M. sartorius 

M. rectus femoris 
M. rectus femori* 



Capsula art. coxae 
M, obturauirius imcniiis 
M. pect incus 



Lig. pubic um su peri us 
M, adductor longus 
M. adductor brevis 



M. gracilis 
M, obiural cuius extern us 



M. adductor magnus 



374. Sites of origin and attachment of muscles, ligaments, and articular capsules 
on right kip hone; outer aspect (schematical representation). 
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THE ANTERIOR GROUP OF MUSCLES OF THE LEG 



L The tibialis anterior muscle (musculus tibialis anterior) 
(Figs 376, 379) is long and narrow and lies superficially occupying 
the extreme medial position in relation to the other muscles of this 
group. Its medial border adjoins the anterior border of the tibia, 
while its lateral border adjoins the extensor digitonim longus mus- 
cle proximally and the extensor halluces longus muscle distally. 
The tibialis anterior muscle arises by its broadest part from the la- 
teral tibial surface (beginning from the lateral condyle) and the in- 
terosseous membrane. In the lower third of the leg it is continuous 
with a long flat tendon which is lodged in a canal under the infe- 
rior extensor retinaculum and extends first to the medial border of 
the Foot and then to the plantar surface on which it is inserted into 
the medial cuneiform bone and the base or the first metatarsal 
Lune. The small bursa of the tibialis anterior tendon (bursa subtend- 
inea musculi tibialis anterioris) can be found at the site of the Inser- 
tion. 

Action: accomplishes dorsal flexion of the foot and raises its 
medial border* 

Blood supply: anterior tibial artery. 

Innervation: deep peroneal (anterior tibial) nerve (L^-l^; S]). 

% The extensor digitonim longus muscle (musculus extensor dig- 
siorum longus) (Fig. 376) lies lateral of the tibialis anterior muscle. 
The extensor hallucis longus tendon passes between these two 
muscles in the lower third of the leg. The extensor digitonim mus- 
cle arises from the upper third of the tibia, the head and anterior 
border of the fibula, the interosseous membrane, the anterior inter- 
muscular septum> and the crural fascia, It is then directed down- 
ward s t narrows gradually, and gives place to a narrow and long 
tendon which passes in the lateral canal under the inferior ex ten - 

THE POSTERIOR GROUP 
Superficial Layer 

1. The triceps surae muscle (musculus triceps surae) (Figs 380, 
381) is made up of the gastrocnemius muscle lying superficially 
and the soleus muscle located in front of it closer to the leg bones. 

A. The gastrocnemius muscle (musculus gastrocnemius) 
(Fig, 380) consists of two strong fleshy heads, medial (caput medi- 
ate) and lateral (caput laterale). 

The stronger medial head arises from the popliteal surface of 
the femur above the medial condyle, the lateral head arises sym- 
metrically but at a slightly lower level above the lateral condyle. 
Both heads at their origin form the inferior border of the popliteal 
fossa. Extending downward s t Lhey unite approximately in the mid- 
dle of the leg and are then continuous with a tendon* 

B. The soleus muscle (musculus soleus) (Fig, 381) is flat and 
covered by the gastrocnemius muscle. It arises from the head and 
tipper third of the shaft of the fibula as well as from the solcal line 
and middle third of the shaft of the tibia. Some of the muscle 
fibres arise From the tendinous arch of the soleus muscle (stretched 
between the leg bones). Passing downwards, the muscle is contin- 
uous with a tendon which fuses with the gastrocnemius tendon to 



sor retinaculum. Before entering the canal it separates into five 
thin tendons which pass to the dorsal surface of the foot; four of 
them are inserted into the phalanges of the lateral four toes. At the 
site of insertion each tendon separates into three slips, the middle 
one terminating on the base of the middle phalanx and the two 
collateral slips are inserted into the base of the distal phalanx. The 
fifth small tendon is inserted into the base of the fifth metatarsal 
bone* This tendon is often fused with an inconstant peroneus ter- 
tius muscle (musculus peroneus tertius^ s. fibularii iertius) which arises 
from the lower third of the fibula and the interosseous membrane 
and is also inserted into the base of the fifth metatarsal bone. 

Action: extends the lateral four toes, accomplishes dorsal flex- 
ion of the foot, and together with the peroneus tertius muscle 
raises (pronates) its lateral border. 

Blood supply: anterior tibial artery, 

Innervation; deep peroneal (anterior tibial) nerve. 

3, The extensor hallucis longus muscle (musculus extensor hallu- 
cis longus) (Fig. 377} lies between the tibialis anterior and the ex- 
tensor digitorum longus muscles which cover its upper two thirds. 
The muscle arises from the medial surface of the middle and lower 
thirds of the fibula and the interosseous membrane and passes 
downwards to be continuous with a narrow long tendon which fits 
into the middle canal and passes under the inferior extensor reti- 
naculum to the great toe to be inserted into its distal phalanx. 
Some of the fibres fuse with the base of the proximal phalanx. 

Action: extends the great toe, assists in dorsal flexion of the 
foot, raising (supinating) its medial border. 

Blood supply: the anterior tibial artery. 

Innervation: the deep peroneal (anterior tibial) nerve. 

OF MUSCLES OF THE LEG 

form a strong tenia calcaneus (Achillis} in the lower third of the leg; 
the tendon is inserted into the posterior surface of the calcancum. 
The bursa of the ten do calcaneus (buna tendinis calcanei s. Achillis) 
is found at the insertion. 

Action: the triceps surae muscle Qexes the leg at the knee joint, 
accomplishes plantar flexion of the foot, raises the heel. When the 
Foot is steadied the muscle pulls the leg and thigh to the back. 

Blood supply: the posterior tibial and peroneal arteries. 

Innervation: the tibial (medial popliteal) nerve (I^-Lj; Sj-Sj). 

2* The plantaris muscle {musculus plant aris) (Fig. 381} is rudi- 
mentary and often absent. Its muscular belly is spindle-shaped, 
short, and arises from die lateral femoral condyle and the posterior 
wall of the knee joint capsule. It extends downwards and slightly 
medially and ends in a long, narrow tendon lying between the gas- 
trocnemius and soleus muscles. In the lower third of the leg it 
usually fuses with the tendo calcaneus, but income cases it is in- 
serted into the calcaneum independently and its fibres intertwine 
with those of the plantar aponeurosis. 

Action: tenses the capsule of the knee joint. 

Blood supply: the popliteal artery. 

Innervation; the tibial (medial popliteal) nerve (L r L- h ; S,), 
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Bursa 

su be Li La ne a p rep ale 1 1 ari 3 



Caput fLbtil lip- 

InlCgurnenium^ 
commune 



Fascia cruris 



Malleolus lateralis 

Retinaculum 
mm. ejtfen&onim in fen us 



Tcndincs m , ei tensoris 
digitorum long 




M. vastus medtalis 



Lig. patellae 



Mm. peronaei 
{mm. fibulares) 



M extensor digitorum - — \ ^ 

longus 



M. triceps surae 



Margo anterior tibiae 



M. tibialis anterior 



Retinaculum 
mm. extensorum supcrius 



Malleolus media lb 



Fascia dorsalis pedis 

Ten do m. ex ten sons 
hallucis longi 



375. Muscles and fasciae of right leg and foot; anterior aspect 
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M quadriceps fern oris 
Tract us ilbtibisiiis 
Lig. patellae 





B 1 


v \ 


f 







_ Capsula art. genus 
M. sartorius 



pcronaeus 
long us 



M. peronaeus hrevis- 
(m. fibularis brevis) 



M. gastrocnemius 
(capul mediate) 

M a rgo anterior tibiae 



M. sole us 



M, tibialis anterior 



M. extensor 
digilurum I on £ lis 



Retinaculum mm. 
extensorum peri us 



Retinaculum mm. 
extensorum inferius^ 



Tendum. peronaei tertii 



-Tendom. extensoris 
haJluds long! 



376, Muscles of right leg and foot; anterior aspect 
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MUSCLES OF THE FOOT 



Deep Layer 

1. Tbtr puplitcus muscle (musailus popliteus) (Fig. 383) is flat, 
short, and lies directly on the posterior surface of the capsule of 
the knee joint. It arises from the lateral femoral condyle and the 
arcuate ligament of the knee. It is directed downwards, becomes 
slightly wider, and is inserted into the posterior surface of the tibia 
above the soleal line. 

Action: flexes the knee and rotates the leg medially at the same 
time, pulling at the capsule of the knee joint 
Blood supply: the popliteal artery. 

Innervation: the tibial (medial popliteal) nerve (L 5 ; S r S ? ). 

2. The flexor digitorum longus muscle (musailus flexor digitomm 
longus) (Fig. 382) occupies the extreme medial position in this 
group of muscles; it lies on the posterior surface of the tibia. The 
muscle arises from the middle third of the posterior surface of the 
tibia and from the deep layer of the crural fascia. It stretches 
downwards and ends in a long tendon which curves around the 
back of the medial malleolus under the flexor retinaculum, It then 
passes to the sole in which it is directed obliquely and laterally and 
separates into four tendons passing to the lateral four toes to be in- 
serted into the bases of the distal phalanges. Before insertion each 
tendon perforates the tendon of the flexor digitomm brevis mus- 
cle. 

Action: flexes the distal phalanges of the lateral four toes, as- 
sists in plantar flexion of the foot by raising (supinating) its medial 
border. 

Blood supply: the posterior tibial artery. 

Innervation: the tibial (medial popliteal) nerve (L 5 ; Sj-S a ). 

3. The flexor hallucis longus muscle (musailus fiffir hallucis lon- 



gus) (Fig. 382) occupies the extreme lateral position on the poste- 
rior surface and covers partly the tibialis posterior muscle. 

It arises From the lower two thirds of the fibula, the interosse- 
ous membrane, and the posterior intermuscular septum of the leg. 
The muscle is directed downwards to be continuous with a long 
tendon which passes under the flexor retinaculum and onto the 
sole in the groove between the talus and calcaneum. 

Here the tendon stretches under the flexor digitomm longus 
tendon and sends it some of the fibrous bands. After that it runs 
forwards and is inserted into the base of the distal phalanx of the 
great toe. 

Action: flexes the great toe and also assists in flexion of the lat- 
ter four toes through the fibrous bands added to the flexor digito- 
mm longus tendon; accomplishes plantar flexion and lateral rota- 
tion of the foot. 

Blood supply: the peroneal artery* 

Innervation: the tibial (medial popliteal) nerve (L 5 ; SrS 2 ). 

4. The tibialis posterior muscle (musailus tibialis posterior) 
(Fig. 383) lies between the flexor digitomm longus and flexor hal- 
lucis longus muscles directly on the interosseous membrane. 

It arises from the interosseous membrane and From the adjoin- 
ing borders of the tibia and fibula. The muscle runs downwards 
and ends in a long tendon which, on passing in a separate canal 
under the flexor retinaculum, curves around the back of the me- 
dial malleolus and passes over to the sole to be inserted into the tu- 
berosity of the navicular and into the medial* intermediate, and la- 
teral cuneiform bones. 

Action: accomplishes plantar flexion of the foot and rotates it 
laterally (supinatcs) at the same time. 

Blood supply: the posterior tibial and peroneal arteries. 

Innervation: the tibial (medial popliteal) nerve (L5; Si-S 2 ). 



MUSCLES 0 

The muscles of the foot (musaili pedis) are separated into the 
muscles of the dorsal surface of the foot and those of the plantar 
surface of the foot. 

The muscles of the dorsum of the foot are mainly extensors, 
the muscles of the sole are mainly flexors. 

Muscles of the Dorsal Surface 

1. The extensor digitomm brevis muscle (musailus extensor dig- 
itomm brevis). 

2. The extensor hallucis brevis muscle (musailus extensor hallucis 
brevis). 

Muscles uf the Plantar Surface 

The muscles of the sole form the following three groups: 
(a) the muscles of the eminence of the great toe, or the muscles of 
the medial plantar eminence; (b) the muscles of the eminence of 
the little toe, or the muscles of the lateral plantar eminence; (c) the 



THE FOOT 

plantar muscles proper, or the muscles of the median plantar emi- 
nence. 

Muscles o£ the Eminence of the Great Toe 

L The abductor hallucis muscle (musailus abductor hallucis). 

2. The flexor hallucis brevis muscle {musailus fiexor hallucis bre- 
vis). 

3, The adductor hallucis muscle (musailus adductor hallucis). 

Muscles of the Eminence of the Little Toe 

1. The abductor digit! minimi muscle (musailus abductor digiti 
minimi), 

2. The flexor digiti minimi brevis muscle (musailus flexor digiti 
minimi brevis)* 

3. The opponens digiti minimi muscle (musailus oppvnens digiti 
minimi). 



1 
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Lig, collateral fibula re , 



Caput fibulae . 



^M. artkuiaris genus 



M quadriceps femoris 
(cut off) 



.Lig. collaterals rjbiale 
-Lig. patellae 



Mem bran a interossea 
cruris 



Fibula 



"Margo anterior 



M. peronaeus brevis r 
(m r fibu I aris brevis) 



-M, extensor ha] lucis 
longus 



Canal m< exteusoris 



digiiomm longi (cut off) j^fM 



M. extensor — 
halluris brevis 

M. extensor 
digiiorum brevis 



377. Muscles of right leg and foot; anterior aspect 

64). 
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ORIGIN AND ATTACHMENT OF MUSCLES OF THE LEG 




378. Sites of origin and attachment of muscles, ligaments, and articular capsules 
on bones of right leg; anterior aspect (schematical representation). 

(The interosseous membrane is left intact.) 
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I iji. co]kitenile I'ihulart? 
M. biceps fcmoris 



M\ gastrocnemius 
(capul I at era! e) 



M, peronaeus longu.? 



M, sale u s 



M. peronaeus b rev is 
fin. fibukiris brcvis) 



Retinaculum mm. 
peronaeorum superius 

Tendo calcaneus 
(Achillis) 

Retinaculum mm, ml 
peronaeorum inferius m 

M, abductor 
digit! mini mi 




M. quadriceps femoris 



Eptcondylus lateralis 
femnris 



Meniscus tatenilis 



Lig, patellae 



M. tibialis anterior 



M. extensor digitorum longus 



M. extensor hallucis longu s 



Retinaculum mm, extensorum superius 
RetinEiculum mm, ext ens arum inferius 
M. extensor digi tor urn brevis 
Tendo m. peronaei brevis 
M, peronaeus tertius 

Tendines m, extensoris 
digitorum longi 



379. Muscles of right leg and foot; lateral aspect 

(%)■ 
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Fades poplitea 



Epicundylus media] is 
femoris 



gastrocnemius 
(caput mediale) 



Tendo m. 
tibialis posteriori* 



Malleolus mcdialis 

Tendo m, ftexoris 
dtgitorum longi 




M, plamaris 

Epicondylus 
lateralis, femoris 



M. biceps femoris 
{cut off) 



Caput fibulae 



M. gastrocnemius 
(caput late rale) 



W- M. solcos 



Fascia cruris 

Tendo m. pcronci tongi 

Malleolus lateralis 
Tendo calcaneus 



380. Muscles of right leg; posterior aspect 

(Superficial layer,) 
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Ten do m, adductoris 
magni 

M. vastus medialis 



Fades poplitea 



M, gastrocnemius 
(caput mediale) {cut off) 



M, semimembranosus — ' — \ ■ 
(cutoff) 



M. popliteus 



Tendo nuplantaris 



Mi gastrocnemius — ^HJ 
(caput mediale) (cut off) 



Tendo m tibialis 
posterioris 

Tendo m. flexoris 
digilorum longi 




M. vastus lateralis 



M . plantaris 

M. gastrocnemius 
(caput lateral e) (cut off) 

Tendo m. bicipitis femoris 
(cut off) 



Caualis cruropopliteus (BNA) 
Arcus tendineus m. solei 



M. sole us 



M gastrocnemius 
(caput lateraJe) (cut off) 



Tendo m. peronaei longi 
{m. fibulatislongus) 

M peronaeus brevis 
(m, fib ularis brevis) 

Tendo calcaneus (Achillis) 



38 L Muscles of right leg; posterior aspect 



(Superficial layer.) 
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M plantaris 



M, gastrocnemius 
(caput mediate) 

Bursa subtendinca m. 
gaslrocnemii media I is 



Tendo m. 
semimembranosi 



M. popliteus 



M. flexor digiiorom 
longus 



M. flexor hallucis 
longus. 



Tendo 

m, tibialis posterioris Li ^ 

Tendo calcaneus 
(cut off) 

Retinaculum 
mm, flexorum 




M. gastrocnemius 
(caput late rale) 



Tendo m. bicipius 
femoris 



Caput fibulae 



M, soleus (cut off) 



M. tibialis posterior 



M< pcronaeus Iongus 
(m. fibularislongns) 



M, peronaeus brcvis 
(m. flbularis brevis) 



Retinaculum 
mm, peronaeorum (fibularium) 
superiuB 



382. Muscles of right leg; posterior aspect (}£). 

(Deep layer.) 
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Tendo m> semimernbranosi 
(cutoff) 

M, popliteus 



M, tibialis posterior 



Tendo mi flexoris digitorum / 

longi (cut off) y- 

M. abductor digiti minimi _ 
(cutoff) 
Aponeurosis plantaris (cut off) 
M. flexor digitorum 
brevis (cutoff) 

Tendo m + flexoris halluci 
longj (cut off) 



M + flexor hallucis brevis 
Tendo m. abductoris hallucis 



Tendines m. flexoris 
digitorum longi 




* — Tendo m. bicipitis 
1 1 femoris (cut off) 



Caput fibulae 



Fibula 



M, peronaeus brevis 
(m< fib ularis brevis) 



Tendo rn. peronaei longi 
(m. fibularis longi} 
(cutoff) 



M, flexor digiti miniini 



M. abductor digiti minimi 
(cut off) 

Mm, interossei 



383. Muscles of right leg and foot; posterior aspect (%). 

(Deep layer) 
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Muscles of the Median Eminence 

1. The flexor digitomm brevis muscle (musadus jlexor digitorum 
brevis). 

2. The quadratics plantae (flexor accessorius) muscle (musadiis 



quadratus plantae fmuscalus Jlexor aazssonus})* 

3. The lumbrieal muscles (mustuli lumhrkais}. 

4. The plantar interossei muscles (mmculi i 

5. The dorsal interossei muscles (muscuti m 



MUSCLES OF THE DORSAL SURFACE 



1. The extensor digitorum brevis muscle (musculvs extensor dig- 
itontm brevis) (Fig. 389) is flat and lies directly on the dorsal surface 
of the foot. It arises from the upper and lateral surfaces oT the an- 
terior part of the calcaneus and runs forwards to end in four nar- 
row tendons. The distal ends of these tendons fuse with the exten- 
si r dijoritorum longus tendons and are inserted into the base of the 
proximal phalanges of the lateral four toes and take part in the for- 
mation of the dorsal tendinous expansion, A tendon to the little 
toe is sometimes absent 

Action: extends the lateral four toes and at the same time pulls 
them laterally. 

Blood supply: the tarsal artery and the perforating branch of 
the peroneal artery. 



Innervation: the deep peroneal (anterior tibial) 

s,). 

2. The extensor hall uc is brevis muscle (muscalmst 
brevis) (Fig. 389) lies medially of the extensor digiiiw — 
muscle. It arises from the upper surface of the anterior pM 
calcaneus, runs forwards and medially, and ends in a 1 
is inserted into the base of the proximal phalanx of the j 
The distal end of the tendon fuses with the extensor 1 
gus tendon and contributes to the formation of the i 
nous expansion, 

Action: extends the great toe. 

Blood supply: the tarsal artery and the perforating 
the peroneal artery, 

Innervation: the deep peroneal (anterior tibial) 

3,}- 



M, tibialis anterior 
A, ct vv f tibiales anteriorcs 

M e mb rii n ft i n temsse a 
cruris 

NL extensor 
digitorum l o n gus 



Septum intermusculare 
anterius (cruris) 

M. peronacus longus 
(m. Fihularis longus) 



Rbula 



Septum intermusculare 

posterior (cruris) - 



N. tibialis 



M. flexor (liuiturum ionyu- 
V. sap hen a magna 



Integument urn 
commune 




M. tibialis posterior 



M. sole uk 



M, gastrocnemius 
(caput Late rale) 



Fasia cruris 



A. et w. 
tibiales pos ten ores 



M. phmtnris 
(tendo) 



M, gastrocnemius 
(caput mediate) 



V. siiphena parva 



384. Muscles and fasciae of right leg 

{Transverse section through middle of ieg.) 
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385. Sites of origin and attachment of muscles, ligaments, and articular capsules 
on bones of right leg; posterior aspect {schematical representation). 

(The interosseous membrane is left intact.) 
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ORIGIN AND ATTACHMENT OF MUSCLES ON THE TIBIA 



Tubcrciiluru intercondylare 
nJ / media I c 



M semimumhninosijs 



raps ii] a art. genus _ 



M quadriceps femoris^ 
(lig. patellae) 

Mh sartonus ■ 
M. gracilis 



Margo anterior - 



Fades media lis 



Lig. collateral? ribiale 

M.semitcndinosus 
■ M. poplateus 



Marge medialis 
M. sole us 

- M. flexor digiiorwn longus 



Malleolus media lis ■ 
Lig. media If (ddtoideum) 



- Gapsuta arl- talocruralis 



386. Sites of origin and attachment of muscles, ligaments, and articular capsules 
on the right tibia; medial surface (schematical representation). 
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MUSCLES OF THE PLANTAR SURFACE 



Muscles of the Eminence of the Great Toe 

L The abductor hallueis muscle (musculus abdudor hallueis) 
(Fig, 387) lies superficially and occupies the extreme medial posi- 
tion in this group of muscles. It arises From the flexor retinaculum, 
the medial tubercle of the calcaneum, and the plantar surface of 
the navicular bone. It is directed forwards and ends in a ten don 
which Fuses with Lhe Flexor hallueis brevis tendon and is inserted 
into Lhe medial sesamoid bone and base oF the proximal phalanx 
of the great toe. 

Action; flexes and abducts the great toe and strengthens the 
medial part of the arch of the foot. 

Blood supply: the medial plantar artery. 

Innervation; the medial plantar nerve {L5; S]). 

2. The flexor hallueis brevis muscle (musculus flexor hallueis bre- 
vis) (Fig. 395) lies directly on the first metatarsal bone and is 
slightly shorter than the abductor hallueis muscle which covers it 
partly. It arises From the medial cuneiform bane, the plantar sur- 
face of the navicular bone, the tibialis posterior tendon, and the 
long plantar ligament. The tendon of the muscle together with the 
adductor hallueis tendon is inserted into the lateral and medial 
sesamoid bones and the base of the proximal phalanx of the great 
toe, separating thus into two distal tendons, each being related re- 
spectively to the lateral and medial heads of the muscle. 

Action: Flexes the great toe. 

Blood supply: the medial plantar artery and the plantar arch. 
Innervation: lateral head— the lateral plantar nerve (S]-S 2 )t 
medial head— the medial plantar nerve (L^-S^), 

3. The adductor hallueis muscle (musculus adductor hallueis) 
(Fig, 365) lies deeply, directly on the metatarsal bones, and is 
covered by the flexor digitorum longus and flexor digitorum brevis 
muscles. It arises by two heads, transverse and oblique. 

The transverse head (caput Iransversum) arises from the plantar 
surface of the capsules of the third > Fourth, and fifth metatarso- 
phalangeal joints, the distal ends of the lateral four metatarsal 
bones, the plantar aponeurosis (septum laterals) > and from the 
transverse ligaments of the heads of the metatarsal bones. The ob- 
lique head (caput obliquum) is stronger and arises from the plantar 
surface of the cuboid and lateral cuneiform bones, the base of the 
Four lateral metatarsal bones, the long plantar ligament, and from 
the plantar sheath of the peroneus longus muscle, Both heads are 
continuous with a common tendon which is inserted into the la- 
teral sesamoid bone and the base of the proximal phalanx of the 
great toe. 

Action: adducts and Hexes the great toe. 

Blood supply: the plantar and dorsal metatarsal arteries; the 
perforating branch of the arcuate artery. 

Innervation; the lateral plantar nerve (S^Sj). 

Muscles of the Eminence of ike Little Toe 

L The abductor digiti minimi muscle of the foot (musculus ab- 
ductor digiti minimi) (see Fig. 393) lies laterally of all the muscles of 



this group directly under the plantar aponeurosis. It arises from 
the lateral and medial tubercles of the calcaneum and from the 
plantar aponeurosis. Extending forwards, it is continuous with a 
short tendon which is inserted into the lateral side of the base of 
the proximal phalanx of the little toe. 

Action; abducts and flexes the proximal phalanx of the little 

toe. 

Blood supply: the lateral plantar artery, 
Innervation: the lateral plantar nerve (S^S^). 

2. The flexor digiti minimi brevis muscle (musculus flexor digiti 
minimi brevis) (see Fig, 395) is medial to the abductor digiti minimi 
muscle of the foot and partly covered by it. It arises from the fifth 
metatarsal bone, the long plantar ligament, and the plantar sheath 
of the peroneus longus muscle, runs forwards, and ends in a ten- 
don which fuses with the tendon of the abductor digiti minimi 
muscle to be inserted into the base of the proximal phalanx oF the 
little toe. 

Action; Ilexes the proximal phalanx of the little toe. 
Blood supply: the lateral plantar artery. 
Innervation: the lateral plantar nerve (S^-SJ. 

3, The opponens digiti minimi muscle (musculus opponent digiti 
minimi) (Figs 395, 396) is very often absent. It arises together with 
the flexor digiti minimi brevis muscle from the long plantar liga- 
ment and from the sheath of the peroneus longus muscle and is in- 
serted into the lateral border of the fifth metatarsal bone. 

Action; adducts and opposes the fifth metatarsal bone; to- 
gether with the flexor digiti minimi brevis muscle strengthens the 
lateral part of the arch of the foot. 

Blood supply; the lateral plantar artery. 

Innervation: the lateral plantar nerve (S]-$ 2 ). 

Muscles of the Median Eminence 

L The flexor digitorum brevis muscle (musadus jkxvr digitorum 
brevis) (Fig. 393) occupies the medial position on the foot under 
the plantar aponeurosis. It arises by a short strong tendon from the 
medial tubercle of the calcaneum and the plantar aponeurosis. 
Running forwards, the muscular belly ends in four tendons which 
are lodged in the synovial canals with the flexor digitorum longus 
tendons. In the region of die proximal phalanges of the lateral four 
toes each of the four flexor digitorum brevis tendons separates into 
two slips to be inserted into the base of the middle phalanges of 
these toes. The Gexor digitorum longus tendon passes between the 
slips, 

Action: flexes the middle phalanges of the lateral four toes. 
Blood supply: the posterior tibial and lateral and medial plan- 
tar arteries. 

Innervation: the medial plantar nerve (Lsi Sj), 
2. The flexor digitorum access onus muscle (musculus quadratas 
plaritae s. musadus flexor accessotius) (Fig. 394) is almost quadrangu- 
lar and lies under the flexor digitorum brevis muscle. It arises from 
the inferior and medial surFaces of the posterior part of the calca- 
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ncum by two separate heads which fuse to Form a common belly. 
Running Forwards, the muscle narrows slightly and is inserted into 
the lateral border oF the flexor digilorum longus tendon at the 
point oF its division into separate tendons. 

Action; together with the flexor digitorum longus muscle flexes 
the distal phalanges and lends the traction of this muscle a straight 
direction. 

Blood supply: the lateral plantar artery. 

Innervation: the lateral plantar nerve (S ( -S £ ). 

3. The lumbrical muscles (musculi lumbrimUs) (Fig, 394) are 
thin, short, and four in number. They lie between the flexor digito- 
rum longus tendons, are covered by the flexor digitorum brevis 
muscle, and come in contact with the interossei muscles in the 
depth of the sole, Each lumbrical muscle arises From the respective 
flexor digitorum longus tendon, the lateral three arising by two 
heads and the first muscle by a single head* They run forwards and 
in the region of the metatarsophalangeal joints curve around the 
medial surface of the lateral four toes, and pass over to their dorsal 
surface to be inserted into their dorsal tendinous expansion* In 
some cases the lumbrical muscles are inserted into the joint cap- 
sules and even stretch to the distal phalanges. Synovial bursae of 



the lumbrical muscles are lodged between these muscles and the 
deep transverse ligament of the sole, 

Action; flex the proximal phalanges of the lateral four toes ex- 
tending at the same time their middle and distal phalanges. 
Blood supply: the lateral and medial plantar arteries* 
Innervation: the medial and lateral plantar nerves (L5; S 1 -S 2 ). 

4. The plantar interossei muscles (mvsvuli interossei plantares) 
(Fig, are narrow, short, and three in number* They He in the 
spaces between the second and third, the third and fourth, and the 
fourth and fifth toes. Each muscle arises from the medial surfaces 
of the third, fourth, and fifth metatarsal bones and are inserted 
into the base nF the proximal phalanx and arc partly continuous 
with the dorsal tendinous expansion* 

Action: flex the proximal phalanges and extend the middle and 
distal phalanges of the third, Fourth, and fifth toes and also adduct 
these toes towards the second toe. 

Blood supply: the plantar arch and the plantar metatarsal ar- 
teries. 

Innervation: the lateral plantar nerve (Sj-SJ. 

5. The dorsal interossei muscles (miisculi interossei dorsales) 
(Fig. 390) resemble the plantar muscles in shape. They arc four in 





M. flexor digilorum longus 



Retinaculum mm. extensorum supcrius 

Ten do m. tibialis posterioris 
M. flexor hallucis longus ' 
Ten do calcaneus (Acfoillis) 
Retinaculum mm. extensorum inferiuy 

Retinaculum mm. flexorum ■ 

Fascia dorsa Its pedis 

Tendo m. tibialis an tenons < 
M. abductor hallucis ■ 



Tendo m. extensoris hallucis longi 



Parmiculus adtposus plantae- 



387. Muscles and fasciae of right foot; medial aspect (/^ 
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number and fill all the interosseous spaces on the dorsal surface. 
Each muscle arises From the opposing surfaces of two adjacent 
metatarsal bones. They pass forwards, and are inserted into the 
base of the proximal phalanges of the second, third, and fourth 
toes and into the dorsal tendinous expansion. 

Action: the first interossei muscle pulls the second toes medi- 
ally; the second, third, and fourth muscles displace the second, 



third, and fourth toes laterally, The four muscles also Hex the prox- 
imal phalanges and extend the middle and distal phalanges of 
these toes. 

Blood supply: the plantar arch and the plantar metatarsal ar- 
teries* 

Innervation: the lateral plantar nerve (Sj-Sa)* 



THE SUBSARTORIAL CANAL 



The adductor magnus muscle has openings which transmit 
blood vessels. The lowest and largest opening is called the opening 
In the adductor magnus (hiatus tendineus [addudorius j). A little 
higher is a thick intermuscular layer of fascia bridging the vastus 
media lis and the adductor magnus muscles, which is called the 
lamina vastoadductoria. Between these muscles and the fascial 



lamina U a space triangular in cross- section. It is called the subsar- 
torial canal fcanalis addudorius) and lodges the femoral artery and 
vein and the saphenous nerve. The vessels pass from the canal into 
the popliteal fossa, while the nerve pierces the fascial lamina to ap- 
pear on the medial surface of the thigh. 



THE POPLITEAL FOSSA 



The popliteal fossa (fossa popliiea) (see Figs 364, 366, 367) is in 
the region of the posterior surface of the knee and is rhomboid. It 
is bounded by the biceps femoris muscle superiorly and laterally, 
by the semimembranosus muscle superiorly and medially, and by 



both heads of the gastrocnemius muscle and the plantaris muscle 
inferiorly; the floor of the fossa is formed by the popliteal surface 
of the Femur and the posterior surface of the knee joint capsule. 



THE CRUROPOPUTEAL CANAL 



The cruropopliteal canal (canalis zjuropQpUieus) (it is described 
in detail in manuals of topographical anatomy) passes between the 
anterior surface of the soleus muscle and the deep muscles of the 
posterior group on the leg. The proximal end of the canal arises 



from the popliteal fossa. Its opening is bounded anteriorly by the 
popliteus muscle and posteriorly by the tendinous arch of the so- 
leus muscle. The canal lodges nerves and vessels entering it from 
the popliteal fossa. 



FASCIAE OF THE LOWER LIMB 
FASCIAE OF THE PELVIS AND THIGH 



The external surface or the pelvis is covered by a fascia which 
is a continuation of the lumbar fascia (fascia ihoracolumbalis) (see 
Fig, 253). Below the outer lip of the iliac crest and the dorsal sacral 
iurface the fascia covers the group of gluteus muscles and is con- 
tinuous downwards with the fascia lata of the thigh. 

The fascia covering the gluteus maximus muscle thickens no- 
ticeably in the region of the femoro -gluteal fold (see Fig. 366). The 
layer of fascia lining the inner surface of the gluteus maximum 
muscle covers the gluteus medius, piriformis, obturatodus inter- 
ims,, and quadratus femoris muscles. 

The Fascia of ihe internal surface of the pelvis is called the fas- 
cia iliaca (see Fig, 297). It arises on the inner lip of the iliac crest 
and the lateral surfaces of the bodies of the lumbar vertebrae and 
covers the iKacus and the psoas major and minor muscles. 

On reaching the lateral end of the inguinal ligament, the fascia 



iliaca fuses with it closely; medially it is separated from the ingui- 
nal ligament and covers here the iliopsoas muscle, passes over to 
the pectin eus muscle and forms a lining for the iliopectincal fur- 
row. Bands of the fascia iliaca, which are called the iliopectincal 
arch (arms ili&pedineus), arise from the inferior surface of the ingui- 
nal ligament and reach the iliopubic eminence as a result of which 
lateral and medial spaces form under the ligament. The lateral, 
larger, space is called the lacuna musculorum and lodges the ilio- 
psoas muscle and the femoral nerve > The medial space is known as 
the lacuna vasorum and transmits the femoral artery laterally and 
the femoral vein medially with a lymphatic gland (in some cases) 
or fatty tissue lodged between them* From the direction of the ab- 
dominal cavity this place is covered by the fascia transversa lis and 
the peritoneum and corresponds to the deep femoral ring. 

The fascia lata (see Figs 354, 366) is a thick sheet investing the 
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Retinaculum mm. cxlcnsonam 
hu peri us 



M. exlcnsor ballucis lon&us 



M. extensor digiiorum longu* — « — yf 



Malleolus lateralis — , 



Retinaculum mm, extensor urn 
interius 




M. extcn>ordi&ilorum brevis 



Terulo ttl peronaei lertii 
(m. fihularis tenuis) 



M. abductor digits _ 
minimi 

Tentlines m+ extensoris 
digiiorum brcvis 



Tending m, extensoris 
digitorum lungi 




m. tibialis an ten oris 



Malleolus medians 



M extensor hallucis 
b re vis 



Tctido ttl extenSQtis 
hallum longi 



M. abductor haJlucis 



Mm, jnt^rosssi 



388. Muscles of right foot; dorsal surface (%). 
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Carta! of m^extensoris 
digi to rum longi 



Retinaculum mm. 
cxtcnsorurn infertus 



Canal of m, extensoris 
hallucis longi 

Canal of m. extensoris 
digitorum longi 



M. extensor digitorum 
brevis 



Tendo m, peronaei brevis u 



M peronacus tcriius 
(m. Eibularis tertius) " 
(cutoff) 

M. abductor digiti 
minimi ~ 




Retinaculum mm. extensorum 
superius 

Canal of m. tibialis 
anterioris 



Capsula art. talocruralis 



Tendo m, tibialis 
anterioris (cut off) 

Bursa subtendinea 



M. extensor haifuris 
brevis 



M. abductor hallucis 

Mm, interossei 
dorsalcs 



Tendo m. extensoris 
ha 1 1 1. if is longi 
(cut off) 



Tendines m, extensoris 
digitorum longi (cut off) 



389. Muscles of right foot; dorsal surface (%). 

(The extensor digitorum lemgus and tibialis anterior tendons are removed.) 
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muscles of the thigh. It is [used with the inguinal ligament in Front 
and above and with the gluteus fascia in back, and is continuous 
downwards with the crural fascia, On the lateral surface of the 
thigh the fascia lata is thickest and forms a band called the iltotib- 
ial tract (tradus iliotibialis) which arises in the region of the anterior 
superior iliac spine and stretches to the region of the lateral con- 
dyle of the tibia. The proximal part of the tract receives the tensor 
fasciae latae muscle and some fibres of the gluteus maximus mus- 
cle. On the anterior surface of the proximal part of the thigh is a 



small oval depression oF Fascia. It is called the saphenous opening 
(hiatus mphmus) (see Fig. 303). The lateral margin of the depres- 
sion is thick and called the falciform margin (margo falriformis). 
The upper part of the margin is attached to the inguinal ligament 
and is called the superior cornu (cornu supcrius) y the lower part is 
called the inferior cornu (comu mfcrius}. The depression, or the oval 
fos$a t itself is covered by a lamina which has many openings and is 
called the cribriform fascia (fascia aibrosa) (see Fig. 301), 



t-fi ff P ' Ifim Calcaneus 



M. peronacus longus J 
(m. fibularis longus) 
(tendon cut off) 

M, peronaeus brevis 
(in. fibularis brevis) 
(tendon cut off) 

Retinaculum 1 
mm, peronaeorum (fibularium) w ; f 

inferius //JLliVH 1 



M, extensor diptorum brevis 
et m. extensor 
hallucis brevis (cut off) 



Tendines m. extensnris digitorum 
brevis (cut off) 



Tendines m, cxtensqris digitorum 
longi (cut off) 




Fades articularis talaris 
posterior 

talocalcaneum anted us 



L ig. lalocalca n e q m I at e rale 

Lig. talocalcaneum 
interosseum 



Fades articularis posterior 
ossis navicularis 



fendo m. tibialis anierioris 



Mm, interossei dorsales 



Tendo m h extensor! 5 hallucis 
brevis (cut off) 



390, Muscles of right foot; dorsal surface 

(Interossei muscles.) 
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391. Sites of origin and insertion of muscles on bones of right foot; dorsal 
surface (schematical representation). 
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THE PLANTAR APONEUROSIS 




392* Plantar aponeurosis (aponeu- 
rosis plantaris) (Yz). 
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Tuber calcanel 



Aponeurosis plantaris 
(cutoff) 

M. abductor hallucis — j~ 



M. flexor digitorum — i 
brevis 



Tendo m, flexoris 
hallucis longi 

M. flexor hallucis 
brevis 



Mm. lumbricales 

Lig, metatarscum 
transversum 
profundum 



Vagina fibrosa 
digitorum pedis 

Pars cruciform is 
vaginae fibrosae 




M, abductor digiti 
minimi 



Mm. inierossei 
plan tares 

M. flexor digiti 
minimi brevis 

Tendines m. flexoris 
digitorum longi 



Tendines m. flexoris 
digitorum brevis 



Pars anularis 
vaginae fibrosae 



393. Muscles of right foot; plantar surface (34), 
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The fascia lata gives off septa penetrating deeply between the 
muscles; a lateral, medial, and posterior septa are distinguished. 

The lateral intermuscular septum of the thigh (septum intermus- 
culars femoris laierale) is attached to the lateral Hp of the Knea as- 
pera of the femur. It separates the anterior group of thigh muscles 
from the posterior group. 

The medial intermuscular septum of the thigh (septum intermus- 



cul an fem&ris mtdiak) is attached to the medial lip of the linea as- 
pera of the femur* It is the boundary between the medial and ante- 
rior groups of the thigh muscles. 

The posterior intermuscular septum is defined le&3 clearly. It is 
attached, like the medial septum* to the medial lip of the linea as- 
pera. It separates the medial group of muscles from the posterior 
group. 



Tcndo m, flexoris 
hal Luck longi 



Retinaculum mm. flexor inn 

Tendo m y flexoris 
digitorum longi 

Tendo m. tibialis 
posterioris 



M. abductor hatlucis 
(partly removed) 



M, flexor halluds brevis 



Tendo m. flexoris 
hallucis longi 



Mm, lumbricales 



Vagina fibrosa 
digitorum pedis 




Aponeurosis plantaris 
(cutoff) 



M. flexor digitorum 
brevis (cut off) 



M abductor digiti 
minimi 



M, quadrat us plantae 
(in. flexor accessorius) 



to. interossei plan tares 

M. flexor digiti minimi 

Ten dines m. flexoris 
drgitorum longi 



Tendines m- flexoris 
digjtorum brevis (cut off) 



394. Muscles of right foot; plantar surface ( l / 2 ). 
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In the upper third of the anterior surface of the femur, in the 
region of the Femoral triangle (Irigonum femarak) which is bounded 
by the inguinal ligament and the sartorius and the adductor longus 
muscles, the Fascia lata separates into two layers, superficial and 
deep, the space between which is filled with a large amount of 
loose fatty tissue with vessels passing and lymphatic glands lodged 
in it* In the upper part of the femoral triangle the deep layer is 



fused with the pectineal line in the region of the iliopubic emi- 
nence. On the lateral side of the Femoral triangle the deep layer Is 
continuous with the fascia iliaca covering the iliopsoas muscle, 
while on the medial side both layers of the fascia lata fuse. The 
floor of the triangle is Formed by the iliopsoas and the pectineus 
muscles. 



Retinaculum mm. flexorum 



Tendo m flexoris hallucis 
longi (cutoff) 



Tendo rrr flexoris digitorum 
longi (cut off) 

Tendo m. tibialis posterioris 



EVL adductor hallucis 
(caput obliquum) 

M adductor hallucis 
(cut off) 

M. flexor hallucis brcvis 



M. adductor hallucis 
(caput transversum) 



Tendo m. flexoris 
hallucis longi 




Tuber calcanei 



M . quadratus plantae 
(m . flexor accessor! us ) 
(cut off) 



Lig r planiare Io n gum 

M, peronaeus longus 
(m + fibularis longus) 



Vagina tendinis m. peronaei 
(fibularis) longi plantaris 



M. opponeus digit* minimi 
Mm. interossei plan tares 

M> flexor digit) minimi brevis 

Mm, interossei dorsales 

Tendines m. flexoris 
digitorum longi (cut off) 



Tendines m. flexoris 
digitorum brevis (cut off) 



395, Muscles of right foot; plantar surface Q/i 
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THE FEMORAL CANAL 



The femoral canal (canalis fimoralis) (see Figs 301-307) does 
not exist under normal conditions. It forms only with the occur- 
rence of a femoral hernia, i.e. in protrusion of the abdominal or- 
gans (an intestinal loop, omentum, etc.) under the inguinal liga- 
ment in the lacuna va.5on.im. Thus, there is only the deep femoral 
ring fanulus femoralis profundus) norm a My* It is closed by an area of 
the transversalis fascia in the form of the femoral septum (septum 
femorale) whose surface facing the abdominal cavity is lined with 
the parietal peritoneum. The deep femoral ring is bounded by the 
pectineal part of the inguinal ligament medially, by the femoral 



vein laterally, by the inguinal ligament superiorly and anteriorly, 
and by the pectineal ligament inferiorly and posteriorly. 

The deep femoral ring itself is filled by loose fatty tissue or a 
large lymph gland- 

When a femoral hernia forms, the femoral septum bulges out, 
pushes the lymph gland aside, thus forming a space which the pro- 
truding viscera enter and then descend between the superficial and 
deep layers of the fascia lata. This space produced between the fas- 
cial layers is actually the cavity of the femoral canal whose anterior 
wall is the inguinal ligament and the superior eornu of the falci- 



Vagina synovialis tendinis m. flexoris 
hallucis loiigi (cut open) 

Vagina tendinum in. flexoris 
digitorum pedis longJ (cut open) 



k-rido m, tibialis 



postcrioris 



Ten do m. tibialis 
anterioris 



M. peronaeus longus 
(m. fibula ris longus) 
(tendo cut off) 



Mm. imero^d 
dorsales 

M. abductor hallucis 
(cutoff) 

M. flexor hallucis brcvis 
et m. adductor hallucis 
(cutoff) 

Vagina fibrosa - 
hallucis (cut open) 




Tuber calcanei 



Lig. plan tare longurn 



%f Yp> 



M. opponens digiti minimi 

Mm. interossei 
plantares 



396. Muscles of right foot; plantar surface (%). 

(Interossei muscles.) 
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M Flexor digit orum brevis 



M. abductor ha Unci a 



neurosis plant [iris 



M quadrate plantae 
[m. flexor accessorius) 



M. tibialis posterior 

Pars rrbiocalcanearis 
!ig> media I is (delloidei 



Lig, calcaneonavicular 
plan tare 



M. flexor hallucis brevis 

M. peronaeus longus 
(m, fibular is longus) 



M. tibialis anterior 



Mm, interossei dorsalcs 



M abductor hallucis 



M . add net or hallucis f |jj Jf . )| 



M flexor hallucis — 
longus 




Lig. plan tare lortgum 



M. abductor digiii minimi 

Les*_ caScaneocuboideum 
plantare 



M adductor hallucis 
(caput obliquum) 



M. flexor dieili 
minimi brevis 



Mm. interossei pi an tares 



M. adductor hallucis 
(caput transversum ) 



M, flexor digitorum brevis 



M, flexor digi I orum longus 



397. Sites of origin and attachment of muscles and ligaments on bones of right 
foot; plantar surface (schematical representation). 
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398. Synovial sheaths of tendons (vaginae synoviales tendinum) on right foot \ dor- 
sal surface (34). 

(A coloured mass h administered into the s heath*} 

- 
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form margin of the Fascia lata, the posterior wall is the deep layer saphenus, the hernial sac distends the cribriform fascia and pro- 
:f the fascia lata, and the lateral wall is the femoral vein- trades under the skin through the hiatus which is as if the external 

On reaching the weakest place in tht fascia lata, the hiatus opening of the Femoral canal. 



FASCIAE OF THE LEG 



The fascia oF the leg, which is called the crural fascia (fascia au- 
nt) (see Figs 375, 384), is a direct continuation of the fascia lata 
hut is much less conspicuous. It gives off two intermuscular septa, 
anterior and posterior, which penetrate deeply into the leg to form 
the fascial beds For the anterior, po$terior t and lateral groups of 
muscles. It should be pointed out that the posterior fascial bed is 
subdivided by a frontal septum into a superficial and a deep seat, 
The anterior intermuscular septum (upturn mttrmuscularc animus) 
separates the anterior group of muscles from the lateral group. 
The posterior intermuscular septum (septum intermuscular* posterius) 
passes between the lateral and the posterior groups oF muscles. 



In the lower third of the anterior surface of the leg the crural 
fascia is poorly developed, as the result of which transverse bands 
are clearly distinguishable. They form the superior extensor retin- 
aculum (retinaculum musculorum extensorum superius) which is 
stretched between the anterior border of the tibia and the lateral 
surface of the fibula, 

In the lower third in the region of the malleolus the crural fas- 
cia forms a thickening called the inferior extensor retinaculum 
(retinaculum musculorum extem&rum inferius) in which one lateral and 
two medial (superior and inferior) bands are distinguished. 

On the lateral surface of the leg the fascia thickens slightly to 



M, peronaeus tongus 

(m, fibularis length) ^- P^huiuljs br^vjs fm, fihularu hr^vis) 



Integument urn commune 




-Tendo calcaneus (Achillis) 

► Retinaculum mm. extensorum superius 

.Vagina synovjalis mm, peronaeorum (fihulurium) communis 

Retinaculum mm. percmaeorum (fibularium) superius 

Retinaculum mm. i^tertsorum inferius 

Vagina tendimim m. cx tens oris diLiitorum pedis longi 

Retinaculum mm, peronaeorum (fibularium) inferius 
M extensor digitorum brevis 

Vagina tendinis rm extensoris hallucis longt 
M. peronaeustertius (m. fibularis tertius) 

r Tendines m. csiensori&diaiiorum longi 



M. abduelor digiti 
minimi 



M. pemnacus b re vis 
(m, fibularis brevis) 



Tendines m. extensoris digUorum brevis 



399. Synovial sheaths of tendons (vaginae synoviales tendinum) on right foot; do 
solateral surface 



r- 
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Vagina tcndinum m fkxoris digitorum pedis long! 

1 




Vagina tendinis m. tibialis antcrioris 

Vagina synovia lis tendinis m, tibialis antcrioris 
Vagina tendinis m, cxtensoris haJlucis Jongi 



M . abductor hallucis (cut off) 



Va gi na synovi all s tendi n is Rain aculum 
m. fleKoris hallucis long! mm fl exorum 



400. Synovial sheaths of tendons (vaginae synoviales tendinum) on right foot; me- 
dial aspect 



form the superior and inferior peroneal retinacula (retinaiuht mus- 
culorum pcrontorum [fibulariumj super ins et infer ius). Together with 
the bones of the leg and Tool these ligaments hold the peroneus 
longus and brcvis muscles in place. The superior retinaculum is 
stretched between the lateral malleolus and the calcaneus. Some of 
the bands of the retinaculum are interlaced into the deep layer of 
the crural fascia. The inferior retinaculum is located on the lateral 
surface of the calcaneus and forms osteo fibrous canals lodging the 
tendons of the peroneus muscles. 



In the region of the medial malleolus the crural fascia thickens 
to form the flexor retinaculum (retinaculum musculorum fUxarum) 
which stretches between the medial malleolus and the calcaneus. It 
assists in the formation or four separate fibrous canals. 

Three of these canals transmit tendons: the medial canal trans- 
mits the tibialis posterior tendon, the lateral canal the flexor hallu- 
cis Songus tendon, and the canal located between these two trans- 
mits the flexor digitorum longus tendon, The fourth canal lodges 
the posterior tibial artery and vein and the tibial nerve, 



FASCIAE OF THE FOOT 



The fasciae of the foot (fascine pedis) (see Figs 375, 392) are a 
direct continuation or the crural fascia. The fascia on the dorsal 
surFace of the foot is dun and attached to some points of the 
bones. Where Lhere are muscles, the fascia separates into two lay- 
ers to form sheaths for the superficial muscles of the dorsal surface 
of the foot. The deep layer of the fascia separates the interossei 
muscles from the extensors of the toes. 



The superficial fascia is thicker on the plantar than on the dor- 
sal surface. The middle part of the plantar fascia is very thick and 
is made up of longitudinal fibrous bands; it is called the plantar 
aponeurosis (aponeurosis plantaris). In the distal part the fibrous 
bands forming the aponeurosis are directed transversely and are 
called the superficial transverse ligaments (fasciculi transversi). Most 
of the fibres of the plantar aponeurosis arise from the posterior 
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Kk'tinauilum mm. Ilexorum 

Vagina synovial is tendinis 
m. flexoris hallucis tongi 

Vagina synovialis tendinis 
m. libialis posterioris 



Vagina tendinis m. Ilexoris 
digi lo rum pedis longi 



Pars anulans 
vaginae fibrosea 



Viiiiiiia fihrosa 
digitorum pedis 



Pars cruciform is 
vaginae fibrosae 




Tuber calcanci 



Retinaculum 

mm. peronaeorum (fmularium) 
infer! us 



Vagina synovitis 
mm, peronaeorum 



(fibularium) communis 
i jg. plan tare lortgum 



Vagina tendinis 
ni . pe ro na e i ( fi bu 1 ari s ) 
long! planiaris 



Vaginae tendinum 
did to runt pedis 



Bursae 
synoviales 



401. Synovial sheaths of tendons (vaginae synoviales tendinum) on right foot; 
plantar surface ( 1 / 4). 
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surface of the calcaneum, run forwards, and separate into five slips 
according to the [lumber of toes. On the way, the inner surface of 
the aponeurosis fuses with the flexor digitorum brevis muscle pass- 
ing here. On the posterior surface of the calcaneum some bands of 
the aponeurosis are a continuation of the triceps surac tendon, 
The outer surface of the plantar aponeurosis is fused with the skin 
by means of separate connective-tissue bands. The spaces between 
the bands are filled with fatty tissue. 

The deep plantar fascia fuses with the plantar surfaces of the 



metatarsals to form together with the dorsal fascia of the foot 
(fused with the dorsal surface of the metatarsals) four intermeta- 
tarsal spaces containing the inferos sci muscles. 

The plantar aponeurosis and the deep fascia of the sole are 
joined by means of two longitudinal septa to form three fascial 
sheaths: medial, lateral, and intermediate. Each sheath contains 
the respective group of muscles of the plantar surface of the foot. 

The medial and lateral plantar grooves (sulcus plantar is medialis 
et lateralis) lie on both sides of the middle sheath (Fig. 392). 



SYNOVIAL SHEATHS OF MUSCLE TENDONS 
ON THE FOOT 



Synovial sheaths (Figs 39B^401) containing the long tendons 
of the leg muscles are located in the distal part of the leg and on 
the foot, Three anterior sheaths lying under the inferior extensor 
retinaculum are distinguished. The tendon of the tibialis anterior 
muscle lies in the medial sheath, the tendons of the extensor dig- 
itorum longus and peroncus tertius muscles are in the lateral 
sheath, and the tendon of the extensor hallucis longus muscle oc- 
cupies the intermediate sheath, 

The common synovial sheath of the peroneal tendons (vagina 
.vynwiafti mtfSttthrum peronafifc fftbuldfiunt] comm-ntis) i| Inrateu on 
the lateral surface of the ankle joint under the superior peroneal 
retinaculum. 

Three separate synovial sheaths are situated on the medial sur- 
face of the ankle joint under the flexor retinaculum. The synovial 



sheath of the tibialis posterior tendon (vagina synovialis tendinis mus- 
culi tibialis posterioris) lies directly behind the medial malleolus, 
slightly to the back is the synovial sheath of the flexor digitorum 
lungus tendon (vagina tendinis musculi jlexorum digitorum pedis longi), 
and still further to the back is the synovial sheath of the flexor hal- 
lucis longus tendon (vagina sywvialis tendinis musculi Jlexorh hallucis 
longi). 

On the plantar surface of the foot the digital synovial sheaths 
of the tendons of the foot (vaginae tendinum digitales pedis) are fused 
with the walls of the osteo fibrous canals stretching on the plantar 
surface of the phalanges of the toes. The flexor digitorum tendons 
are lodged in these canals* The synovial sheath of the extensor hal- 
lucis lungus tendon (vagina tendinis musculi extetmris halluds longus) 
is the longest, 
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Tfee number of muscles in the newborn is the same as that in 
• ::. ■•]■■■ ip.ui KM I of Liicm. Bui tSiacn people n i id 
EBttcopic differences exist which are relative to the mass and 
- muscles, their connection to the bones and skin, and the 
WM&er of the intermuscular connective tissue. The muscles ac- 
est for up 10 40-45 per cent of the total body mass of a human 



adult and for 20 to 22 per cent of the total body mass of a new- 
born. This index considerably reduces at the age oF 6-8 months 
(the beginning of the period of eruption of the teeth) and amounts 
i.m 1(5.6 per cent of the tutal mass, but again increases to 22 per 
cent by the age of 6 years. 

The internal perimysium in the newborn is a line- fibrillar con- 




401a. Temporal and masseter muscles (musculus tem- 
poralis et musculus masseter) on right side (in the new- 
born). 
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401b. Diaphragm (diaphragma); superior 
aspect (in ike newborn). 



nective tissue. The external perimysium, which lies in contact with 
the subcutaneous FaL, is loose and thus affords Lhe skin a good 
range of mobility. 

The organization of the tendinous part of a skeletal muscle is a 
very important feature with regard to age* Beginning From the ne- 
onatal period, the tendinous component forming the tendon of the 
muscle grows intensely with age; the existence of this component 
determines the definite relation of the muscle to the site of its in- 
sertion into the bone. This is one of the main factors affecting the 
function of me muscle. 

Microscopically, the muscle fibres are slightly thinner in the 
newborn than in an adult, the nuclei are more spherical, and the 
transverse striatkms are less defined. 

The muscles of some regions of the body have some specific 
features. For instance, the superficial fibres of the masseter muscle 
spread Fan-wise in the adult but are almost parallel in the new- 
born, The masseter muscle forms actively beginning from the pe- 
riod of eruption of the deciduous teeth. The tendon of this muscle 
is also marked by a certain difference: it is very short in the new- 
born, but is almost half the length of the muscle in an adult 
(Fig. 401a). 

The attachment of the temporal muscle is distinguished by to- 



pogra pho-an a torn i ca I features. In the newborn it is attached to the 
edge of the squama of the temporal bone, whereas in an adult it 
occupies the temporal fossa completely and its upper fibres reach 
the inferior temporal line of the parietal bone (see Fig, 401a), 

Certain changes occur in the position of the diaphragm: under 
the effect of respiratory movements its height changes in the first 
place beginning from birth and this process continues with age be- 
cause it is not only associated with inspiration and expiration but 
depends on the position of the liver, the extent to which the sto- 
mach is filled, and the individual features of the structure of the 
trunk. 

The connective-tissue bands in the region of the central ten- 
don, nearer to the sternal part of the diaphragm, have a semicircu- 
lar position with the curvature directed towards the vertebral co- 
lumn (Fig. 401b). After birth the curvature is lost and the bands 
gradually take a sagittal direction. 

In general, the skeletal muscles of an infant possess all the 
properties of these muscles of an adult, but the transverse si na- 
tions are less defined, the fibres are rather thin, the nuclei are 
slightly spherical, the tendinous part is less pronounced, the area 
of muscle insertion is smaller, and there is a difference in the di- 
rection of the muscular bands. 
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